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PIPE FOUNDING. 





By W. E. CoweEns. 

IN presenting these articles on pipe 
founding to the readers of the Founpry 
JouRNAL, it is, perhaps, well to say at 
the outset that it is not possible to go 
minutely into every detail of their manu- 
facture. It is only intended to cover 
generally the methods usually adopted for 
making “ bank” and ‘‘ pit pipes ’’ of com- 
mon socket type. 

Bank pipes are usually cast on a de- 
clivity of 25 degrees to 30 degrees, the 
standard lengths being 6 ft. for sizes up 
to and including 2 in., and 9 ft. for sizes 
up to 6 in. diameter. The patterns are 
of cast iron, turned and polished in the 
lathe. Fig. 1 shows the ordinary type 
used. They are made hollow for the 
larger sizes for lightness in handling. On 
each pattern is stamped its thickness and 
weight, so as to be easily seen when in 
the pattern rack. 

The moulding boxes are made in halves, 
the larger sizes with open hinges at the 
side, and handles at each end of each 
half for lifting and turning over. Fig. 2 
shows the ordinary type, and the table 
below gives the sizes generally used for 
the various sizes of pipes : 


in. | in. | in. | in. | in. | in. 
Dia. of Pipe ..| 14 ‘ 3 | 5 6 
Depth of Box...) 3% 3} f bm 6 
Dimension A...| 8 $ § 9 
“ | 104 ; 12 
C...| 10h | 11 ‘ ‘ 13 
ft.in. ft. in. ft. in. ft 7 ft. in. ft. in. 
D..|6 4/6 4/9 2|9 3'9 4)9 3 


The ribs in 14 in. and 2 in. are 4; in. centres, and 


in other sizes 5 in. to 5} in centres, 

Fig. 3 shows the turn-over board—this 
is of wood, about 2 in. thick, and is 
arranged so that the pipe pattern centre 
line coincides with the surface when the 
pattern is in position. : 

To make the mould, the pattern is 
placed in the turn-over board, and one- 
half of the box set over it; this is care- 
fully rammed up, and then turned over 
onto its place on the bank. The pattern 
is lifted cut of the board and placed in 
the rammed half of the mould, and some 
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parting sand sprinkled along the sides; 
the top half is placed on, and the ram- 
ming is completed. The top half is now 
lifted off and the pattern is put back into 
the turn-over board, ready for the next 
pipe. The mould, after being dressed 
and blacked, is ready for the core. The 
14 in. and 2 in. diameter pipes are cast 
in double boxes, and two patterns are re- 
quired, the other sizes in single boxes. 
The core-box is shown in Fig. 4. It 
is of cast iron of a good thickness, to re- 
sist rough usage, and is made in halves 
with hinges and handles. The halves are 


“| 
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the end of the core-box is enlarged to 
form the socket, and that loose pieces are 
fitted. This is done in order that 
different pieces may be put in to vary 
the diameter of the socket to suit the pat- 
tern being used. 

_ It must be remembered that great care 
is necessary to get up the patterns accu- 
rately. Some thousands of pipes may be 
made from one set of patterns, and, if 
owing to defects in the patterns, each 
mould or core has to be dressed, unneces- 
sary trouble and expense are entailed. 
Pipe plant should only be entrusted to 
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first planed, and the hinges fitted on. 
Great care is required to see that the 
centre of the hinge corresponds with the 
surface of the box, that the hinges work 
freely, and that they close evenly to form 
a face to face joint. They are now taken 
to the marking-off table, and carefully 
centred so that the joint passes accurately 
through the centre line, and marked for 
boring in the lathe. The ends are now 
bored a short distance, and then taken to 
the planing machine and planed out. It 
is found that this is more satisfactory 
than boring the full length, as it is im- 
perative that the core-box should be abso- 
lutely straight. It will be noticed that 
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experienced makers, or put under the 
supervision of an experienced inspector. 

The core-bars are ordinary square bars 
of iron. The following table gives the 
sizes generally used for the different 
diameters of pipes :— 


in. | in. in. | in. | in. in. 
Dia. of Pipe ... 13 2 3 4 5 6 


Size of in. | in. | in. | in. | in. | in. 
Core-bar é 3 1k 1} 1j 1} 

Length of ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. 
C 11 9 ll 9 


‘ore bar | 7 10 | 7 10 


ll 9jil 9 
i 

To obtain the vent, a ?-in. or }-in. 

diameter bar is rammed up on the top 

of the core-bar and withdrawn after the 
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ramming is completed. A section of the 
core is shown in Fig. 5, and it will be 
noticed that the bar is not central with 
the core, most of the sand being on the 
top. 

To prevent the core lifting, a screw 
chaplet is used in the centre of the pipe; 
a small plate being rammed into the core 
to receive it; a corresponding stud is 
vedged into the mould and takes the 
thrust. A section of this is shown in 
Fig. 6, and a detail of the chaplet plate 
in the core is shown in Fig. 7. 

To make the core, the box is opened 
and the bottom half filled with sand. 
The square core-bar is pressed down into 
the sand and the vent-iron placed on the 
top of it; the top is well filled with sand 
and the box shut smartly to, a few blows 
given on the box with a wooden mallet, 
and the vent withdrawn. The box is now 
opened and the cores lifted out, and 
placed over the blacking trough. After 
being carefully blacked, it is lifted into 
the stove to dry. 

The core-stove for 9 ft. pipes is 
shown in Fig. 8, and a _ detail of 


rack A, A, in Fig. 9. These cores 
require very little drying, a small open 
= coke fire being all that is necessary. The 
r stove is closed with the ordinary sliding 
Pn door, and inside there is generally a 


sliding door to admit light when lifting 
out the cores. 

The Scotch rock sand is the most satis- 
factory for both cores and moulds, pre- 
pared with the usual admixture of cou! 
dust. 

The moulds are not dried, but cast 
green; hence, the name by which the 
pipes are known in the trade, viz., 








1 4 
| || _ ‘green sand pipes.” Le 
bk | Pipes up to 6 in. are easily handled by 
Beit a | two men, who ram the moulds, make 
Seve their own cores, cast the pipes, and empty 
[Ty ty = the boxes, and deliver onto the cleaners 
11, {i} 7— gantry. The number of pipes completed 
= hid | per day of each size is as follows :——1} in. 
|_1 ty 4 | diameter, 50 ; 2 in., 48; 3in., 22; 4 in., 
Bite 18; 5 in., 16; 6 in., _ a 
fori 4 Pipes up to 12 in. diameter can be 
a iets % made in this way, but above 6 in. 
| mh. diameter, the patterns, boxes, and cores 


are too heavy for the men, and a crane 
has to be provided. The core-stove also 
has to be modified to allow the crane to 
.. | lift the cores on and off the racks. 
| To ensure success the metal must be nut 
and lively—not sluggish; any ordinary 
| metal fulfilling these conditions will do. 
| Cleveland irons are largely used. 
| After the pipes are thoroughly cleaned, 
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they are put through a proving machine 
and tested by water pressure to 400 or 
600 ft. head. It is a rule in the trade 
that only good pipes are paid for, and if 
the men are skilful faulty pipes should 
not exceed 5 per cent. 

In all well-arranged foundries, testing, 
blacking, and loading should follow on, 
gantries being provided, and the pipes 
merely rolled forward after each opera- 
tion. To avoid delay in testing, a power 
press should be used, and an air or other 


A TALK ON ALLOYS.* 


By C. VIcKERs. 


Tue metals most frequently alloyed 
with copper are: tin, zinc, and lead. 
Those less frequently used are: anti- 
mony, silicon, aluminium, Manganese, 
and nickel. 

Alloys of copper with tin are known 
as bronzes. It is rarely, however, that 
copper and tin are used alone to form 
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accumulator adopted for obtaining the re- 
quired test pressure. 


(To be continued.) 
sangeet 


An outbreak of fire occurred recently 
at Messrs. Caird & Company’s foundry 
in Greenock, but only trifling damage 
Was caused. 

The report of the Company Law 
Amendment Committee recommends that 
the law be amended (1) by. giving power 
to the court to relieve any director or 
promoter from liability for breach of any 
duty imposed on him by the Companies 
Acts, 1862 to 1900, provided that the 
breach has been occasioned by honest 
oversight, inadvertence or error of judg- 
ment on his part; (2) by giving the court 
power in an action for negligence or 
breach of trust against a director to re- 
Jieve him from his liability on such terms 
as the court may consider proper where 
the court 1s satisfied that he has acted 
honestly and reasonably. 


Fic. 7. Fic. 6. 


bronze, small quantities of zine and lead 
being generally added for specific pur- 
poses, thus zine promotes solidity or 
freedom from blow holes, while lead 
makes the alloy more easy to work. 
Bronze is the most useful of the alloys 
of copper for casting purposes, and in 
spite of the high price of tin, there are 
few founders who can dispense with it 
altogether. 

Copper and zine alloys are known as 
yellow brass to the trade, the adjective 
yellow being prefixed to distinguish 
them from the bronzes, which are 
generally known by the term “red 
brass.” 

Yellow brass is largely used for cast- 
ing purposes, in the making of plumbers’ 
brass goods, gas and electric fixtures, hose 
couplings, nozzles, and the like. 

Zinc may be added to copper in much 
greater quantity than tin, and form a 
useful alloy. The limit of usefulness 





* Paper read before the American Foundrymen’s 
Association. 
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being equal parts of copper and zinc, 
which forms spelter solder. 

When the zine exceeds the copper the 
alloy rapidly whitens in colour and 
becomes brittle and worthless at 65 per 
cent. zinc, 35 per cent. copper, 1 per cent. 
aluminium. The alloy is a_ brilliant 
white metal which may be easily pul- 
verised in a mortar. 

All alloys of copper high in zine are 
much improved in casting qualities by 
the addition of aluminium. When heated 
some of them become very plastic, and 
can be worked into complex shapes. 
Externally they have a beautiful yellow 
colour tinged with green, and when soiled, 





as pot metal. Such alloys are now 
obsolete, therefore we will pass them by 
without further notice. Lead, however, 
is extensively used in copper alloys. A 
good bearing alloy being copper, 80 parts; 
tin, 10 parts; lead, 10 parts; lead is also 


used with zine to form ‘red brass” 
proper. <A typical red brass alloy is 
copper, 50 parts; lead, 5 parts; zine, 5 


parts; tin, 2 parts; this is a very useful 
alloy for small castings, as it may be 
easily machined. 

The use of antimony in copper alloys 
is limited, as it makes the alloy brittle. 
An alloy of copper, 10 parts; antimony, 
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may be restored to their original beauty 
by heating to faint redness, and quench- 
ing in water. 

An alloy of eleven parts copper, nine 
parts zine, and one per cent. aluminium, 
while externally of the yellow colour 
mentioned, resembles red brass when cut 
into. It is a very rigid and _ highly 
sonorous alloy. 

The proportions above must not be 
deviated from, however, otherwise in 
place of the high tensile alloy, we obtain 
an alloy, which, while pretty, is worth- 
when strength is required. It is 
characterised by a brilliant greenish 
yellow, crystalline fracture, and has the 
strength of cast zinc. 

Alloys of copper and lead are known 


less 


metal, and takes a high polish, but is 


very brittle. Copper, 20 parts; anti- 
mony, 2} parts is a red metal. A test 
bar 4 in. square, and 12 in. in length, 


supported at each end, broke under a 
load of 140 Ibs. applied at the centre. 
Before breaking, it was deflected 1 in. 
from a straight line. An alloy of anti- 
mony, 34 parts; zinc, 2$ parts is a close 
grained white alloy, useful only as a mix- 
ing alloy; it is so brittle it may be 
powdered with ease. 

Two parts of this alloy were added to 
16 parts of copper, a test bar of this 
metal in. square and 12 in. between 
supports, under a weight of 140 lbs., was 
deflected 2 in. without breaking. 

Castings of this alloy come 

B 


out of 
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the sand coated with a white deposit, 
precisely as if heavily tinned, and on 
that account it is interesting. 

Antimony can be used to harden 
copper, without materially changing its 
colour. An alloy of copper, 10 parts; 
silicon copper, 4 part; antimony, } part; 
is hard, tough, sonorous, and useful for 
many purposes where a hardened copper 
is required. 

Silicon is used in copper alloys as a 
deoxidizer; 1 lb. of silicon copper will 
deoxidize 100 Ibs. of casting copper, and 
make perfectly solid castings, it is much 
better for this purpose than phosphorus, 
as the castings run clean and bright. 

Copper aluminium alloys are difficult 
to cast; on this account they are not 
much used by brass founders, and the 
same may be said of manganese, while 
nickel is used in German silver and other 
kindred white alloys. Of all metals used 
to alloy with copper tin is by far the 
best; its place can be filled by no other 
metal. All alloys of a red colour in 
which tin is omitted, or only used in small 
quantity, are imitation bronzes and re- 
semble true bronze only in appearance 
They have their own sphere of usefulness, 
but can never take the place of ‘vsrouze 
on heavy machinery. 


a en 


THE TRAINING OF PATTERN- 
MAKERS. 

Tere are many subjects with which 
the pattern-maker must make himself 
conversant if he wishes to take an im- 
portant place in the field of foundry 
work. 

A difficulty at once pre itself in 
dealing with the choice of these subjects. 
Information which may be of the ut- 
most importance in cone shop may be of 
little or no value in another. 

Therefore, the nature of the knowledge 
required from the pattern-m iker depends 
to a certain extent on the system 
adopted, and the class of work carried on 
in each particular shop. 

The reason of this is due chiefly to the 
system of specialising. 

Every foundry has in a more or less 
degree some class of work of which it 
makes a speciality, and by so doing i 
able to arrange its plant to the utmost 
advantage, the result of which is, it can 
quote prices for this particular class of 
work, which others, who are not in such 
a favourable position, are unable to 
touch. 


ents 


Ss 


different 
the foundry trade is, 
as is well known, divided into two distinct 


Then, again, we have the 


classes of trade; 


branches, viz. 
general. 

The class of work dealt with by the 
pattern-makers in each branch, although 
known by the same name (pattern- 


(1) Engineering, and (2) 


making), is of an entirely different 
character. 
There are so many different grades 


into which each of the above branches is 
divided, and the work embraced is of 
such a comprehensive and varied nature, 
it is difficult to delineate a course or lay 
down hard and fast rules regarding which 
line the education of the pattern-maker 
should take; therefore, what we have to 
say on the subject will be more or less of 
a general nature. 

In some shops, where the factory system 
is developed to a high degree, very little 
is expected from the pattern-maker be- 
yond a knowledge of the principles of 
the trade, and the use * the tools 
ployed, independent thought 
unknown quantity. 

In other shops the pattern-maker has 
a very important part to perform, and 
must possess knowledge which might be 
considered, under ordinary circumstances, 
quite outside the province of pattern- 
making. When a lad starts to learn his 
trade there should be some inducement 
held out to him, such as promotion to 
the drawing office; he should be en- 
couraged to attend evening classes with 
this object in view, and encouragement 
given, from time to time, in the way of 
advances, according to the progress made 
at these classes, together with the ability 
shown at his work. : 

If our employers would take a greater 
interest in the technical education of 
their employés, and encourage their 
workers in obtaining a theoretical know- 
ledge of their trade, it would be a decided 
advantage to themselves and to the trade 
generally. The advantage of technical 
education is now being recognised, and 
rightly so, for unless a man has a 
technical knowledge of his trade, in 
addition to his practical training, his 
neither full value to him- 
self, his master, nor his country. 

We do not suggest that a man with 
a theoretical training will become a per- 
fect workman, but the aid of his technical 
knowledge, combined with deftness in the 
mechanical part of his work, will bring 
out his true value. 

Until a few there was cer- 
tainly some excuse if one lacked informa- 


em- 
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years ago 
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tion of a technical nature which would 
assist in any particular branch of trade, 
but now there is no excuse; opportunities 
for acquiring this knowlelge present 
themselves at all trade centres, and are 
practically free to those who are willing 
to exercise a little self-denial and take 
the trouble to attend the classes. 

A lad should ever be observing what 
others are doing, and endeavour, if 
possible, to improve on the methods he 
see adopted should he at any time be 
asked to do a similar piece of work. It 
should also be his aim to see that he 
thoroughly understands the object and 
intention of the draughtsman, and be able 
to give a reason for any course he may 
adopt in carrying out his part of the 
work. 

We wish now to consider a _ practice 
which we are sorry to say is still to be 
met with in some shops, and is by no 
means confined to the trade which we 
are at present discussing. 

We refer to “he inclination on the part 
of some workmen to retain, with the 
utmost secrecy, all the information that 
may come their way. Now, if these men 
would treat this information in a proper 
spirit it would assist in solving many of 
the difficulties attached to the training 
of our younger members, and would 
cause a better spirit to exist all round. 

Every man should consider that the 
passing on of knowledge has been the 
reason of the world’s progress; it is also 
a quantity the giving of which makes 
the possessor none the poorer. 

We are pleased to say that this spirit 
of retaining information is fast dis- 
appearing, and broader views are begin- 
ning to prevail. 

The result of this latter course is 
already becoming evident; we have been 
able, by the interchanging of our ideas, 
to improve many of our former methods 
and adopt others based on up-to-date 
principles. 

We have already referred to the diffi- 
eulty of laying down any fixed laws 
relating to the education of the pattern- 
maker owing to the many grades into 
which the foundry trade is divided; but 
before closing this article we might give 
a few observations by way of assisting 
some of the younger members of the 
profession in selecting a course of study 
most suitable for their particular needs. 

The subjects which are common to and 
which form the fundamental basis in the 
training of all pattern-makers are (1) 
geometry; (2) machine construction; (3) 
mathematics; and (4) foundry.practice. 


The pattern-maker in a foundry doing 
a general trade may find the subject of 
machine construction not so closely 
associated with general work as it is to 
engineering; but it has qualities which 
recommend themselves to the foundry 
pattern-maker, and must, therefore, be 
included. These subjects by no means 
exhaust the training, but we should say 
when a knowledge of these have been 
acquired, the pattern-maker wil] then be 
in a position to select other subjects which 
will meet his particular requirements. 
The success of a pattern-maker depends 
to a great extent on the power of his 
imagination, and the development of this 
power is of the utmost importance. After 
studying a drawing, he must be able to 
imagine the pattern in its complete form 
from the inception of the work in order 
to foresee any difficulties which are likely 
to arise during the progress of the 
pattern and make provision to overcome 
these at the proper time and place. 


—-—o—— 


MANUFACTURE OF SOIL PIPES 
AND FITTINGS. 


By T. J. Best. 


Tue first requisite in the art of making 
soil pipes and fittings is a well-lighted 
and ventilated foundry. A shop 86 ft. 
by 200 ft. will be required for a melt 
of from 20 to 25 tons per day. Light 
should come from each side and end. 
Also one or two monitors running nearly 
the full length of the roof, with pivoted 
sash duly placed in them. This will 
make the centre of the shop nearly as 
light as at the sides. Perfect ventilation 
will also be assured. 

The mill, or cleaning, chipping, and 
oiling rooms should be at one end of 
the foundry, with a fire-proof wall be- 
between the two. The mill room should 
be large cnough for twelve to sixteen 
ordinary mills. If, however, exhaust 
mills are used, a smaller number will 
answer. 

The floor plan of the foundry could be 
laid out as follows :—On the side nearest 
to the cupola, a passage about 6 ft. wide 
should be arranged for, extending from 
end to end. Then the pipe floors are 
laid out, each about 11 ft. by 45 ft. 
The floors should run cross-ways to the 


* Paper read before the American Foundrymen's 


Association. 
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foundry, and then another passage of 
5 ft. laid out, also extending the full 
length of the building. There should be 
a good wide passage in front of the 
cupola, which should connect the longi- 
tudinal passages together. In the centre 
of each passage a narrow-gauge indus- 
trial railway should be laid down, and 
provided with proper turn-tables at each 
end and at the centre passage. This 
railway should continue through the mill 
room, 

The mill room should be about 20 ft. 
by 80 ft., the mills to be placed on each 
side. A turn-table should be placed so 
that work may be taken from the mills 


when clean and sent to the chipping 
and grinding room. From there it 


should be continued to the oiling room, 
and thence to the shipping sheds. 


In the centre portions of the pipe 
floors, at proper distances apart from 
each other, there should be set and 
secured firmly iron rails, or small | 


beams, in order to rest mould boxes and 


machines upon them. In the centre of 
the passage between floors, Tee irons 


should be suspended from the roof, well 
stayed, and high enough to allow men 


to walk beneath them. This is for the 
purpose of resting the mould boxes 
against them while on end, after the 


heat has been poured, and the boxes 
shaken out at night. A good supply of 
trucks is essential to carry out the cast- 
ings either by night or day, as may be 
desired. In any few men with 
good trucks can clean up the foundry very 
quickly. 

The machines, or follow-boards, on 
which the pipes are made, as well as size 
and weight of mould boxes, vary in 
different establishments. Some foundries 
use machines run by steam, others use 
hydraulic power, or compressed air, to 
press the mould. The general way, how- 
ever, is to do the work by hand ramming. 
The pattern, or patterns, should be made 


case, a 


very accurately, and be well fitted. I 
have seen patterns made with rather 
more than half circle and finished with 


files and emery cloth. This is a tedious 
and crude way of making patterns. By 
all means see that good, sound castings 


are provided, and turn them up. If you 
have a universal grinder, finish your 
patterns by grinding them. Too much 


the machines and 
and stops for 


care cannot be given 
patterns. The plates 
mould boxes must be accurate. The 
mechanism for raising and lowering 
patterns should be as simple as possible, 
with the precaution that the patterns 
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I have 
seen cam motions that would lift pat- 


should be raised vertically only. 


terns slightly side-ways, while others 
would lift toward one end. This is liable 
to make an overlap one way or the other. 
Patterns for 2-in, and 3-in. pipe are made 
two in a box. In many places the 4-in. 
are also made two in a box, but with a 
single pattern and a light box, one man 
can make thirty-five and in many cases 
forty-five 4-in. pipes a day, if two men 
are working together. Another advan- 
tage is that when one man rams the 
mould it will be uniform, two men work- 
ing on a mould will not ram up the same, 
and the result is an uneven casting. 
Good results are obtained with one man 
on a floor, and the understanding that 
the men lift for each other, and also help 
set the cores. 

The light pipes should be made in the 
centre of the shop, so that the hottest 
iron may be poured there. The heavier 
material can be cast at the ends of the 
foundry, and the metal taken there in 
small bull-ladles holding 500 to 600 Ibs., 
on an over-head system. This will save 
a lot of hard work. 

The fitting floors can all be stationed 
at one side of the foundry, or in any 
other part not taken up by pipe floors. 
All fitting patterns should be well 
finished and set true in follow-boards. 
The 4-in. Tees, as well as all other small 
patterns, are made two in a box. This 
refers to shell patterns. I have seen a 
man make eighty 4-in. elbows in a day, 
but both patterns and_ follow-boards 
must be first-class to do this. 

Follow-boards and patterns must be 
kept clean. The boards should be well 
coated with shellac varnish, and patterns 


with a composition to prevent rust. For 
this purpose a good article consists of 
four ounces sperm wax, and four of 


bees-wax, melted together. Benzine is 
added as well as plumbago to make a 
stiff paste. Put this on the patterns 
with a paint brush and polish with an 
ordinary stove brush. A boy can keep 
quite a number of patterns in good con- 
dition. Moulders can and will make 
more and better work when they have 
the best of patterns to work with. 

The pattern storage is another im- 
portant thing. The mould board should 
be given a letter or figure. A_ corre- 
sponding letter or figure should be placed 
on the rack or shelf on which the pattern 
is to be kept. The storage should be well 
ventilated and lighted. Fire-proof doors 
and shutters are necessary. These may 
be expensive, but will pay in the end. 
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All pipe patterns should be cleaned off 
every day, and the mechanism oiled. It 
will not take long to do this, but if 
neglected will soon run up into money. 

There should be a_ plentiful water 
supply. Six or eight water barrels set 
on the floor will be of great benefit to 
the men. It will enable them to drink, 
and wet the core boxes and bars as re- 
quired, without walking a long distance. 

Sometimes there has been difficulty <n 
pouring the full heat. A good plan is to 
train every man to carry iron. Ever; 
labourer should be given a ladle full of 
the first tap, and be made to carry in 
to some part of the shop and dump it 
into a conical pot. Of these there should 
be quite a number throughout the foun- 
dry. Putting the iron into them is far 
better than spilling it on the floor to be 
gathered up next morning. Nice clean 
ingot scrap is the result, and no sand 
or dirt to go into the cupola. If every 
new man is trained as above mentioned, 
there will never be trouble to have men 
on hand to take away the full heat. 

We have to turn out a better grade 
of pipe and fittings than formerly. In 
Canada our pipes and fittings must be 
oiled, or dipped into a mixture of oil and 
benzine. The oiling room should have 
two or more tanks into which all pipes 
and fittings can be immersed. Also suit- 
able drainage racks on which pipes can 
be stood on end, the surplus oil running 
back into the tanks. The fittings are 
dipped and thrown on a drainage rack. 
Racks about 2 ft. apart and as long as 
convenient may be set up, bars of #-in. 
pipe being placed about every 2 ft. apart 
to form pockets or divisions. This will 
prevent the oiled pipe from falling over, 
and by the time the rack is filled, the 
first pipes will be ready to go to the 
shipping room. Some foundries dip their 
pipes on the side, while others dip on 
end. This may be carried out just as 
desired or convenient. 


Pipe Cores, 

There are various ways of making 
cores. They are now, however, usually 
made of green sand. Some do their 
ramming by hand, others by means of 
squeezers; and still others in vertical 
core boxes made in three parts. -In the 
boxes the back part is held stationary, 
and the other two parts are hinged to 
it. The core-bar is whetted and put into 
position. Then a tube, having a screw 
with a coarse thread at the lower end, 
is lowered over the core-bar, a small 
quantity of sand thrown in, and the 


screw revolved by machinery. A man 
throws the sand into the hopper, and 
as the screw revolves, it packs the core, 
which raises itself the same time. There 
are balance weights on a chain which 
regulate the pressure put on the sand 
in the box. This machine is very good, 
but also very expensive, and is being 
superceded by the horizontal machine. 
There are a great variety of these 
machines. For instance, I have seen a 
long riddle suitably suspended to sift the 
sand down on a core-bar. The noise of 
the mechanism could be heard a_ long 
way off, and was very annoying. Others 
are made with a shaft on which a number 
of wheels are made to revolve, and thus 
shake the sand on the bars. Whatever 
the style, the bar revolves and the sand 
falls on it from above. As the sand 
impinges, it is rotated against the steel 
knife provided and shaped for the pur- 
pose. From 500 to 600 cores can be 
made and used each day on a good 
machine, in sizes from 2 in. to 6 in. In 
diameter. The change from one size to 
another can be made in a minute. 


Cupola and Melting. 

We read and hear so much about high 
and low melting ratios. The trouble is 
that we do not take time to think deeply 
enough about our business. For instance, 
not long ago | read of a foundry having 
a 52-in. cupola melting about 20,000 Ibs. 
a day, at a ratio of six to one. They 
could not understand why others were 
getting better results. I do not pretend 
to know as much about what I have given 
here as I ought to, yet I do say that 
if we want to be successful, we must 
proportion things properly. Therefore, 
for a plant such as I have described in 
this paper, in which from 20 to 25 tons 
a day are cast, the cupola should measure 
about 45 in. imside the lining, which 
should be double brick. At least six 
tuyeres, 4 in. by 12 imn., should be 
arranged for. The main blast pipe to be 
18 in. diameter, and if convenient let 
down each side of the cupola in two 13-in. 
pipes. The blower, which I prefer to be 
a positive one, to be as near the cupola 
as convenient. In this way from 3,500 
to 4,000 cubic feet of air will be furnished 
each ton of iron melted, and there will 
be no difficulty in getting a ten to one 
ratio. It must be borne in mind, how- 
ever, that it is as important to look after 
the coke as any other part of the melt- 
ing scheme, and suitably dry sheds should 
be provided for it as well as the sand. 

For pipe and fittings the metal re- 
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quired should be both hot and 
In order to have this, let the melt be 
as continuous as possible. A convenient 
ladle should be kept under the spout, and 
when the metal is first tapped it should 
not be stopped again during the whole 
pouring operation. The tuyeres for this 
class of castings should be placed lower 
than where iron is held in the cupola. 
In order to get rid of the slag, the spout 
should be made special as follows : 

About one-half down the length of the 
spout an opening should be made in one 
side, and about 4 in. ahead of this open- 
ing there should be inserted a fire-brick 
on edge, so as to form a trap of depression 


clean. 


under which the iron must pass or ris: 
to about the same level again on the 


other side of the brick. Then the slag, 
which is lighter than the iron, will flow 
off at the side opening, and can be led to 
any desired place. It will be advisabl 
to cover that portion of the spout nearest 
the cupola. Keep a little wood or char- 
coal floating on the slag. This will keep 
it hot, and ensure its flowing easily, at 
the same time keeping ycur iron clean. 


a 


INFLUENCE OF SILICON, PHOS- 
PHORUS, MANGANESE, AND 
ALUMINIUM ON CHILL IN 
CAST IRON.* 


By E. Apamson (Seaton Carew). 


Hitherto the constitution of cast iron has 
not received the same attention from 
metallurgists as steel, although having 
regard to the wide variations which occur 
in its five chief constituents—carbon, sili- 
con, sulphur, phosphorus, and manganese— 
it probably presents a more complicated 
problem than steel. 

According to Professor Howe, the inter- 
mediate stages between mild steel on the 
one hand, and pure white cast iron averag- 
ing, say, 4 per cent. of carbon on the 
other, form an unbroken series, and as a 
similar continuity may be _ discerned 
between white cast iron and the greyest of 


hematites, it would seem that’ the 
difference between mild steel and a 
No. 1 hematite is one of degree 
rather than of kind. The chief 





* Paper read before the Iron and Steel Institute. 


distinction between hematite, foun- 
dry, and basic iron is, of course, the pre- 
sence of phosphorus; in other words, cast 
iron may be regarded, chemically speaking, 
as very impure steel, a view which may 
help to explain its greater complication. 

Amongst those who have devoted atten- 
tion to the problems presented by cast iron 
are Professors Turner and Unwin, the late 
Sir Lowthian Bell, Messrs. Stead, West, 
and Keep, Professor Howe, Dr. Moldenke, 
Mr. G. R. Johnson, and Mr. Percy Long- 
muir, and a study of the various papers and 
discussions which have appeared will reveal 
many conflicting opinions, due, perhaps, 
to some extent, to manufacturers and users 
not being sufficiently in touch with each 
other. 

Some writers consider that when the 
total carbon is under 2.00 per cent. the 
metal should be called steel, and when 
over 2.00 per cent. cast iron. As a con- 
venient nominal line of division this may 
be satisfactory enough, as very little steel 
is required of such high carbon. Diffi- 
culty, however, arises from the fact that, 
commercially, cast iron or pig iron cannot 
now be obtained direct from the blast- 
furnace, that is, with any degree of regu- 
larity, with as low a total carbon as 2 per 
cent.; and whilst low carbon undoubtedly 
makes for tenacity, if such an iron were 
specially made and remelted in the cupola, 
the total carbon would be increased to 
about 3.25 per cent.; hence any tests which 
show a total carbon of less than, say, a 
minimum of 2.75 per cent., can only be 
considered as purely comparative. 

In the following experiments to deter- 
mine the influence of some of the metalloids 
on chill, and under conditions as nearly 
as possible identical, to obtain compara- 
tive data on mechanical tests and other 
conditions, the author has endeavoured to 
keep the total carbon approximately such 
as would be obtained in air-furnace practice, 
such as for the manufacture of chilled 
rolls, or, under certain conditions, in the 
cupola, varying the silicon, phosphorus, and 
manganese, whilst keeping the other con- 
stituents approximately constant. 

Table A gives the chemical analyses and 
depth of chill, together with the tempera- 
ture at which each sample was cast, and 
the chief mechanical tests. The first three 
results were obtained with increasing per- 
centages of silicon, the next three with 
increasing percentages of phosphorus, and 
the remainder with increasing percentages 
of manganese; and whilst not attempting 
an exhaustive research, the results may 
assist in arriving at a positive hypothesis as 
to the cause of a given depth of chill. 
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Table 
chills, with casting temperature. 


Aa shows combined carbon and 


TABLE Aa. 





Com- |p 1 | 
: Temperature’ ,.,; Temperature] 7; 
I Chill, > 
pd Degrees. hill. |""Degrees. | Chill 
0.67 1,249 if 1,187 rag 
0.75 1,222 3 1,187 % 
0.76 1,258 : 1,203 4 
0.85 1,258 i 1,160 } 
0.88 2 j 1,187 é 
0.88 1,258 1 1,236 $ 
074 1 298 1 1,215 : 
0.90 1,282 1} 1,194 1 
1.65 1,274 1} 1,229 1} 
Table B is intended to show the true 


depth of actual chill, and the depth and 
class of mottle behind the chill. Column A 
TABLE B. 


Se lm te ay 





fChill.| White | Mottle 
| Mottle | Mishes 
Veriah \ frue a 
Ne Element, | “nite to Fracture of Grey Back 
| A B ©. 
Per Cent Ins Ins Ins. 
1 | Si 740 ; 1g ? 
? 13 23 
2° Si. 1166 : ; 1 
i | 4 
3 | Si. 1400 wef 5 
te? i 
4 P. 0303 1 2 i atm 
i 1 at 
5 | P. 0690 ‘ 4 | & at 
1} 2 y atmos- 
6 P. 1075 i ly, rs 
1} 
7 Mn. 0613 i 4 4 
4 ih Wj 
8 | Mn.i170! 14 2 t of 
} 2 23 © 2 ] 
) | Mn. 1600 4 3 inches even mottle to top of 
hill 
1} 24 Above 3 inches even motile to top of 
chill 
10 | Mn. 3260 \h 4 Above 4 irches lower « eets 
atmospheric chill at t 
1 4} Above 4} incifes lower chill meets 
| atmospheric chill at top 
1 ] 


gives the depth of pure white chill. 
Column B shows the depth to which what 
may be termed the spotted white part of 
the mottle after the true white is thrown, 
and column C shows the depth to which 
the chill mottle is thrown before iron 
becomes grey. This distinction was thought 
desirable by reason of a slight difference 
in practice in defining what is true chill, 
the more customary way in England being 
that the chill finishes as soon as fine spots 
of grey iron being to appear. The follow- 
ing figure illustrates the table :— 


wwe 


2 GREY drilled here for 37%) 


5 
} 1s MOTTLE OFr - coruumn C 
| 
‘ | ' 
2 7 SporreoWniTe B 
| « ; iF TRUE WHITE o A 
h ame « ~ 


Table C gives the rate of cooling of the 
molten metal. The differences in the tem- 
peratures of each chill, divided by the num- 
ber of minutes between the casting of each 
chill, gives the fall in temperature in 
degrees per minute. 


TABLE C, 














| | ga3| $88 
os a le .| Ses 29 
se | #2é S £| osea| She 
Ss} ‘32 32 P22 | sees | oes 
Z| Be | 36 5-% =sk-| S38 
Ss |Ss Bol ose! Sas 

| = = a | s°S| sue 

i) si. 0.740) {}- 28 2.0 14.00 
2}si, 116s) {hs 35 2.25 | 15.55 
3| Si. 1.400 $i 53 2.0 26.50 
4) P. 0.303) {1 22 2.41 9.12 
5} P. 0.600) {1 98 3.50 | 28,00 

| 

6p. 1075) {t 50 2.0 | 25.00 
7] Mn. 0.613 | {1 83 2.€6 | 31.20 
8} Mn. 1.170) {1 88 3.66 | 24.04 
9] Mn. 1.600) {1 45 2.50 | 18.00 
10] Mn. 3.250) | 65 3.65 | 17.76 


Table D, etc., give a few analyses referred 
to in the paper. 


TABLE D. 


Chemical Analysis. 

With the exception of tests 2 and 3 in 
Table E, the experiments were carried out 
in the Metallurgical Department of the 
Sheffield University, and the metal melted 
in best clay crucibles in an ordinary coke 
crucible steel melting-furnace. 

Each charge of 100 lbs. was melted in 
two crucibles, and immediately poured into 
a small ladle. The first chill was then cast, 
the temperature of the metal being taken 
as it was running out of the ladle; then 


Very large flakes. 


No. | 


Supplied by R.* 
Hadfield, Esq 


§ Hadfield, Esq 


| 
} 
j 
| 
| 
| 
| 
| 


-— 7 — ' 
t ‘ | ks. 
No Fra Total) OT Com ie am Remar! 
Gar | Car. | dined | Silicon. ‘Sulphur. onorus. | ganese 
1 | No.1 423 342 061 0-670 0.026 0-040 140 
2 1 365| 308| os7 | 1460.| 00460 | os | 072 | 
| 
3 1 376| 320) 056 | 2140 | 0038 | 0031 | 078 
| 
al 1 323 283; o40 | 3990 | 0030 | 0040 1:30 | 
| Is s 
5 lopen .| 367| 380) 017 | 498 | 0034 | oom | 1:36 | [Samecest. Open) 
Lelose .| 367/349) O18 | 403 | 0034 | OOM | 134 7 tell 
‘ 1 314) 302) o12 | 585 0033 | 0043 100 | 
7 1 close 328) 222, 1°08 035 0026 | 002 oo | 
8(a)| Spotted white| 330 | O10) 320 | O64 | | “aa 
(4)! Open No. |! 9.99/ os, o72 | O68 } | } Same cast. 
4 forge ‘ | 

ae a on = : silane 
’ | 0-80 opo 3-80 | \ Supplied by R. 4 





ys 
i) | 
Ww 


the mechanical test bars were cast, and 
immediately afterwards the second chill, the 
temperature of the metal being taken as 
before. A Wanner pyrometer was used, 
and it was originally intended to check 
each temperature with the Le Chatelier 
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test bar and a section of 5-inch by 2-inch 
by 13-inch area chill; the former, analysis 
for analysis, may be mottled in section, 
whilst the latter would show a distinctly 
grey fracture above its chilled area. 
Tests 4 (a) and 4 (b) in Table E will show 





TABLE A. 







































































) Sg wee ‘Co . Trans Tensil 
Analyses. Chill Tests. ov ro 3 0" as ag 
Ne Depth of Tons 
Total Graphitic | Combined . =. Phos Man- Tem Chill Cwts. Deflection. or 
Carbon if arbon Carbon Silicon Sulphur phorus ganese. Degrees “wg Ins. sf In 
b 2°32 740 0-030 0629 0-970 : 29°92 (w) 050 876 
4 Bes — _ ive ; 28°54(¢) | 0-60 
2 333 2:58 0-75 1166 0-032 0°538 0°800 i 37°40 (x) 0-45 1479 
4 41°70 (d) 0m” Ss 
3 3°28 261 067 1°400 0029 0-557 0-760 taf 37 ti6 (u) 050 15°86 
ve? 37°78 (@) on 
3% 2°42 0 0-910 0-038 0303 077 1 48°90 (x) 0°55 
wf ees _ te “ . i 35°42 (d) | 035 
5 35 2 05 0048 OG 0590 § 43°64 (wu) 0°50 
5 335 2°50 085 1050 0 ” 5 i 3320 (eh a 
6 330 2h 0-76 0-980 0-054 1°075 0°20 2 40°96 (u) 0°30 
4 28°26 (d) 0:35 
7 3°32 2: 7 r 042 0-570 0-613 ‘ 43°70 (u) 075 
7 3°32 58 O74 1080 0 m4 ; 40°40 (d} O71 
2 2°68 90 070 0042 0°490 1170 1 47°16 (u) 0°50 
8 34 253 0 1070 4 H t 34-3 tah a1 
q 5S m 65 0 0-042 0550 1600 1 28°48 («) 0°26 
9} 3:33 1°68 1°65 106 5 i} See = 
2 210 050 043 0-490 3-250 1} 27 02 (u) 0°22 
10 334 124 2"1 1034 0 325% : =. ein ons 
(u)=tested wi h “ fin” up—i.¢. in Compression 
7)= tested with ‘* fin” down —z2.e. in extension. 
pyrometer, but the variations in the few the possible difference in carbon between 


tests taken were so slight, and could be 
accounted for in the difference in tem- 
perature between the metal in the ladle 
and in the chill mould to which the latter 
instrument was coupled, that it was decided 
to use the Wanner pyrometer only. 


the chill test and the transverse bar, and 
as these tests were intended primarily for 
the depth of chill, the analyses are taken 
from the grey fracture referred to, as giv- 
ing the more accurate result in carbon dis- 
tinctions for comparison with pig iron to 






























































Keep has shown that with constant obtain similar chills. 
TABLE E, 
Analyses. 1 ransverse 
. . Depth 2” x1" x3 0". Tensile. 
: oO! a _| Téns 
Nes Chill. per 
Total | Graph’ Combined | < : Ins. . Defi n.J sq. in. 
a ie my oe mg Silicon. | Sulphur. | Phosphorus.} Manganese. | “"* Cwts. 26 — — 
1 375 3°24 051 1°21 ow 0-050 070 | 39°16( x) 0°65 11°90 \ Close grain 
37 96(d)| 055 11°94 test-bars 
2 3°82 3°22 0-60 1°20 0°08 0-039 0°95 4 29°00 0°59 10°43 || Very open 
30:00 0°63 8°80 |f§ grain. 
2 3°46 264 0°82 090 0054 0°300 0Si } 38°00 0°53 12°38 
4 | 38-00 050 
‘(a)] 327 | 232 | 09 | o79 | ov2 0-020 055 "40°3(u) | *0.10 \ ooorree 
enn; oo back of chill 
) Analysis of 
4 (9); 3°27 0°30 297 080 0025 0-020 055 transverse 
f bar 
* Flaw 
(«) Tested with *' fin” up—i.¢. in compression. 


(¢) Tested with *‘ fin 


silicon the combined carbon increases with 
the smaller size of the test bar, and, fur- 
ther, that the quicker the metal is cooled 
the higher is the combined carbon. This 
will sufficiently explain the difference be- 
tween analyses from a 2-inch by 1-inch 


down 


2.¢. in extension 


It is difficult to obtain true combined 
carbon in cast iron in one determination 
by the colour test, hence the average of 
several have been taken in each case. The 
total carbon has been determined by com- 
bustion. 
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Mechanical, 

The size of the chills were 6 inches by 
2 inches by 5 inches deep, tapering to 54 
inches by 1? inches, and the molten metai 
poured on to a sufficiently heated steel 
block, 3 inches thick, coated on the top 
with blacking. 

The transverse bars were 2 inches by 
1 inch by 3 feet 6 inches long, tested on 
the edge on 3-feet centres, and were cast 


on the edge with a slight fall. 
Two bars were cast together in each 
set, one tested with the “fin” 
up (marked “w’’ on Table A), 


i.e. with the fin in compression, and the 
other with the “ fin” down (marked ‘‘d” 
in Table A), i.e. with the fin in extension, 
and it will be observed what a great differ- 
ence there is in the tests owing to the 
alteration in the position of the “fin.” 
The Buckton testing-machine was used with 
a downward pressure for the transvers 
bars. 


TABLE F. 
Trans- ™ 
— verse on e- ’ 
manor’ Year 2” x1" | flec- Authorities. 
menters. x30" |tion. 
centres, 
Robt. Ste- Cwts. | Ins. 
phenson 1847 38.2 max. Pole. Jron, p. 88 
Hodgson 31.3 ,, Box. Strength of 
& Fair Materials, p. 186 
bairn a 
Fairbairn 1853 37.0 ,, B. A, Report, 1853, 
p. 87 
Woolwich 1858 28.1 ,, Report, p. 2 


Turner... | 1885 421 ,, Journal of the Iron 
and Steel Institute, 
1886 

Iron, Xxix. p. 186 
Jron, Xxix. p. 186 


Adamson | 1904 | 0.45 | Sheffield Uni- 
versity 
Adamson | 1905 47.16 0.50 Ditto. 
48.90 0.55 Ditto. 


The three tensile tests in Table A were 
obtained with the skin on, and whilst they 
are by no means high, they are sufficient 
to show that within limits the tensile 
increases with increasing silicon. 

It is somewhat difficult accurately to com- 
pare mechanical tests in cast iron, as the 
standard test bars vary so much, as also do 
the methods of testing, and thermal condi- 
tions also have to be considered; but it is 
interesting, as illustrative of the advances 
made by science, to record in Table F a 
few of the transverse tests which have been 
obtained since 1847, when Robert Stephen- 
son conducted some experiments in connec- 
tion with the high level bridge at New- 
castle-on-Tyne, to determine by the trans- 
verse test the most suitable mixture for 
the construction of the girders of the bridge. 
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The table is quoted from Professor Turner’s 
paper. 
Conclusions. 

A study of these tables will reveal data 
tending towards some rather different con- 
clusions from those which have been gener- 
ally accepted, either theoretically or 
deduced from observations on experiments. 
Whilst not presenting these as final, owing 
to the varying chemical and physical con- 
ditions of pig-irons, the tests are com- 
mercially obtainable, and it may be taken 
generally that the depth of chill is primarily 
dependent upon the percentage of combined 
carbon and the temperature of casting as 
shown in Table Aa. Combined carbon 
0.67 per cent. gives j;-inch chill, and com- 
bined carbon 0.88 per cent. gives 3? inch 
and 1 inch, but the latter was cast at a 
much higher temperature. These figures 
are taken from the silicon and phosphorus 
tests, and the manganese tests also show 
an increase in true chill with the increasing 
manganese up to combined carbon 1.60 
per cent., when, whilst the true white is 
not deeper, the mottled fracture at the 
back 1s, as will be seen in Table B. 

Carbon.—It will be conceded that the 
total carbon and its condition in pig-iron 
(and consequently any portion of the grey 
part of a casting immediately behind the 
chill, and which approximates more nearly 
to the pig remelted) are the primary or 
dominating factors in the production of 
chill, and also of obtaining good mechanical 
tests, the influence of each constituent hav- 
ing its particular direct or indirect effect 
upon this condition, but there seems to be 
much misconception in this_respect, and 
negative opinions rather than positive. 
For instance, it is stated the higher the 
graphitic carbon the lower the chill, but it 
is quite possible to have two irons equal 
in graphitic carbon and other elements but 
differing in total carbon, and consequently 
in combined carbon, in which case the 
higher total carbon would give the deeper 
chill by reason of the higher combined 
carbon. Would it not, therefore, be more 
accurate in regard to chill and all mechani- 
cal tests to consider the total carbon and 
combined carbon as definite factors, rather 
than the graphitic carbon as a negative, by 
reason of the possible variation in total 
carbon, treating the graphitic carbon more 
as an impurity, or rather a separate con- 
stituent to combined carbon. The grap- 
hitic carbon also may have to be sub- 
divided. “Moissan shows the higher the 
temperature at which graphite is formed 
the more refractory towards oxidising 
agents. The average practical man has 
usually considered all graphites as alike, but 
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Moissan’s researches show several varia- 
tions, to one of which Ledebur has given 
the name ‘‘Temper” or amorphous gra- 
phitic carbon. These variations in carbon 
would appear to open a very large field for 
investigation. 

Silicon.—Grading by the silicon contents 
of pig-iron is undoubtedly an excellent 
guide to foundrymen, but owing to the 
great changes in the methods of manufac- 
ture during the last quarter of a century, 
it does not now furnish sufficient informa- 
tion when depth of chill and physical tests 
are required. Tests which have been made 
by West on behalf of the American 
Foundrymen’s Association demonstrate this, 
and help to prove that pig or cast iron has 
a physical condition independent of the 
chemical. This is particularly noticeable 
in blast-furnace practice, as it is perhaps 
remarkable how analyses vary, fracture for 
fracture, and the fracture, analysis for 
analysis. An example of this is given in 
Table E; tests 1 and 2 have a similar 
analysis, but the physical tests are very 
different, as are also the fractures of the 
transverse test bars. It would seem, there- 
fore, that chemical analysis, so far as is 
usually carried out at the present time, is 
not sufficient to enable one to interpret 
with certainty what the mechanical pro- 
perties will be. In other words, two pigs 
can have apparently the same composition 
but different fractures, and when treated 
exactly in the same way may have very 
different physical properties, from which it 
caa only be concluded that there are one 
or more other elements in their condition 
which have not been revealed. 

It is stated that silicon turns carbon 
into its graphitic form, but from observa- 
tions at the blast furnace the author has 
been lead to the conclusion that this con- 
version may be largely of a _ thermal 
nature, that is, due to the temperature 
of manufacture and of casting, as may be 
judged from an inspection of Table D, 
which, for convenience, is divided into 
four parts. The first (samples 1-6) gives 
several complete analyses—according to 
present chemical practice—of No. 1 hema- 
tite made at the Seaton Carew Iron 
Works. The second (sample 7) gives an 
analysis of a No. 1 hematite pig-iron con- 
taining an abnormally low percentage of 
silicon, and refers to a sample which was 
exhibited by the President, Mr. R. A. 
Hadfield, when the members visited his 
works last September at the autumn meet- 
ing in Sheffield. The analyses and photo- 
graph have been very kindly supplied by 
Mr. Hadfield. 7 

The fractures Nos. 2 and 3 are almost 
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identical with those of No. 5, whilst the 
graphite flakes of sample 1 are not quite 
so large, but it is still a No. 1 and a 
‘‘kishy’’ iron. The sample 7 is a much 
closer-grained iron, but still a No. 1 
crystal. 

Charpy and Grenet give the following 
conclusions :— 

(a) ‘‘ The higher the silicon, the lower 
the temperature at which graphi- 
tic carbon separates out.” 

(b) ‘‘ At a constant temperature the 
separation of graphitic carbon is 
effected progressively at a rate 
which is slower the lower the tem- 
perature and the lower the silicon 
contents.”’ 

Hence, presumably, it 
that the higher the temperature 
quicker the separation of graphite. 

These conclusions, whilst not affording a 
complete explanation of the first part of 
Table D, show that the separation of 
graphitic carbon is not necessarily de- 
pendent upon silicon. 

In this investigation the highest tem- 
perature was 1,170 degrees C., and the 
iron contained only 3.60 per cent. carbon, 
also silicon 0.07 per cent., and other im- 
purities 0.04 per cent., and the highest 
graphite separation obtained was 1.87 
cent., but at a temperature of 1,400 de- 
grees C., and by allowing the metal to 
cool gradually, Saniter obtained the fol- 
lowing results: 


may be inferred 
the 


| Keeping metal molten 
for 
| 

(l) (2) (3) 


3hours 4} hours 5} huurs 





Per Per Per 
Total carbon as io rit : cat ri 
Graphitic carbon separa. | ; 
tion... ais pe : 3.00 3.84 
Combined carbon (by | ~~ 
_ difference) Ss ao) Ba 0.97 0.70 
Silicon we aee sien 0.024 . 0.04 0.07 
Other impurities ... -- 0.005 
| 


This appears to show that the higher the 
total carbon the greater the separation of 
graphite, the separation being facilitated 
the longer the metal remains at a high 
temperature. In this case the metal was 
molten for the hours quoted, which seems 
to point to a great separation of graphite 
before solidification, as would also the 
samples given in the third part of Vable 
D—8 (a) is the true fracture and carbon 
percentage of the open-sand cast pig 
cooled at the ordinary rate on the pig 
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beds, and 8 (b) is the same iron sheeted 
over with molten metal before complete 
solidification, and thus allowed to cool 
much more gradually, being equivalent 
to a small and a large casting from the 
same ladle, thus confirming the late Sir 
Lowthian Bell’s experiment of casting a 
6-ton block of white iron and finding a 
separation of graphite in the centre. In 
this case the temperature would exceed 
that of Charpy and Grenet’s experiments, 
but was lower than Saniter’s, and con- 
firms their results. This is also quite in 
keeping with Arnold’s and McWilliam’s 
results. These investigators have shown 
that carbon diffuses the more readily the 
higher the temperature. It may also be 
interesting to state that in obtaining 


chilled ‘‘shot’’? samples of a ** kishy ” 
A Set. 
CuiLL Nos. 
1 2 3 


Swedish iron, together with a photograph, 
showing separation of graphite in patches. 
With this opinion the author is in full 
accord. Mr. Stead also stated that in an 
electric furnace iron would, as Moissan 
had found, combine with more than 4.81 
per cent. carbon, quoted as the ‘‘ satura- 
tion’? point, which amount, therefore, 
was only the residue of what was origin- 
ally present. This also would be quite in 
keeping with the separation of graphite 
in ‘‘kishy’’ iron after solidification. 

The fourth part of Table D contains the 
analysis of a high silicon steel kindly sup- 
plied by Mr. R. A. Hadfield. A No. 1 
pig-iron of the same silicon contents would 
ordinarily have contained about combined 
carbon 0.15 per cent., but the combined 
carbon is 0.80 per cent. in this sample, 

3 SET. 
CHILL Nos. 


ao 
Oo 


4 





Fic. 1—JNFLUENCE OF ALUMINIUM 
ON CHILL. 


iron, and on breaking in two, the shots of 
the size of a pea showed very fine amor- 
phous graphite on the white surface, 
whereas, having been obtained within 
6 ft. of the furnace and immediately 
chilled in coal water, the shot might have 
been expected to be white. 

The valuable work of Charpy and 
Grenet and of Saniter just quoted would 
appear to clear away a great deal of the 
mystery respecting the variations in 
analysis of the same grades of pig-iron, 
and would perhaps point to the influence 
of silicon not necessarily being direct in 
its conversion of carbon into graphite. 

In the discussion of Saniter’s paper, 
Mr. Hadfield stated that he thought 
graphite would be precipitated under cer- 
tain conditions even if silicon were not 
present, and gave an example of a 


Fic. 2,—INFLUENCE OF ALUMINIUM 
ON CHILL. 


showing that the silicon had no influence 
on the separation of graphite, which would 
appear to be in keeping with the theory 
that the higher the total carbon the 
greater the separation of graphite, and 
vice versa. 

Charpy and Grenet give two chief 
points of recalescence, the second one of 
which confirms Keep’s cooling curves, but 
the latter are much clearer in that they 
show greater expansion with increasing 
silicon contents and a more gradual curve. 
Baker has shown that with increasing 
silicon the recalescence points generally 
are lowered, and Arnold and McWilliam 
have given the recalescence points in car- 
bon steels, showing a meeting of Ar.3.2.1 
at about carbon 0.75 per cent., and with 
increasing carbon a longer period of recal- 
eseence. It would be interesting to know 

Cc2 
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if graphitic carbon had any different in- 


fluence to combined carbon on_ these 
points, as no doubt they play an im- 
portant part in the conversion of 


graphite ; theoretically, of course, the in- 
fluence should presumably be identical. 
Whilst grey iron—usually high in silicon 
when high in graphitic carbon—un- 
doubtedly remains in a molten condition 
in the ladle longer than does white iron, 
and grey pig-iron does not solidify as 
rapidly as white, yet from Table C it will 
be seen that the higher the silicon the 
more rapid is the rate of fall in the tem- 
perature of the molten metal. Professor 
Turner is contributing a paper to this 
meeting which deals with the cooling of 
cast iron, and his curves incidentally show 


C SET. 
CHILI. Nos, 
8 


9 


=I 
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SEcoND Txst.—12 Chills. 





ae eer — 
-ac #4 oc Ss = a o. 
6 52S 3236 9° Ss £5 we? 
e842 23 2 & £5 83 
eg fs 58 a 8 “AR 
os ~ 
Average E at 
analyses }3.23 trace 3.23 0.933 0.022 0.16 0.36 
of metal J 
Alloy hi 2nd 3rd ae 
added. | '8t chill | chin, | chill. | Fi 
Ins. | Ins. Ins. 
None’ Spotted white) Asist As Ist 1. 
at top | 
0.05 Hard mottled| Less 4 full Il. 
at top | mottled 
0.10 i | 1 bare i VII. 
0.20 x i to: & IV. 
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Photographs of this set of chills shown in Figs. 
L, I1., ILL, and IV. 





D Set. 
CHILL Nos. 
12 ll 10 





lic. 3,—INFLUENCE OF ALUMINIUM 
ON CHILL. 


that irons of different composition cool at 
different rates. 


TABLE G.—A!uminium, 
First TEST,—12 Chills, 


— 


= ae ae us oc 
=f SE < oc n 3 
#5 535 £8 &§ 2 £3 &3 
of af <4 a 45 €o 
ke m oe 3s = - 3 
“gis s8 a § “Aw” 
6°? oO 2 RD — 
Average 
analyses }3.67 2.82 0.85 0.98 0.11 0.05 0,29 
of metal 





Ist chill. 2nd chill. 3rd chill. 


Ins. Ins Ins. 
No alloy added .. ; , ; 
Alloy 0.05 added ... 4 3 + 
Alloy 0.10 added ... : : 5 


bare chill bare chill bare chill 


Alloy 0.40 added ... 


Fic. 4.—INFLUENCE OF ALUMINIUM 
ON CHILL. 


Baker further shows that the tensile 
tests of commercially pure iron advance 
with each increase of silicon up to 4 per 
cent., whilst the elongation falls rapidly 
after 2 per cent. of silicon, and no doubt 
a higher tensile test would have been ob- 
tained than 15.86 tons per square inch 
by increasing the silicon to nearer 2 per 
cent. West states that cast iron with 
above 4 per cent. silicon is ‘‘soft 
rotten.”’ 

Whilst not disputing the fact that sili- 
con lowers the saturation point of carbon 
and iron, comparing the total carbons of 
the No. 1 irons in Table D with their 
silicon contents would lead to the sup- 
position that temperature may play an 
important part in this also, within limits, 
as it would naturally be inferred that 
the No. 1 irons lowest in silicon would be 
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the highest in total carbon, but silicon 
0.35 per cent. gives total carbon 3.28 per 
cent., silicon 0.67 per cent. gives total 
carbon 4.23 per cent., and silicon 5.85 
per cent. gives total carbon 3.14 per cent. 

Phosphorus.—From Table A it would ap- 
pear that phosphorus has some influence 
in reducing the percentage of combined 
carbon, as it certainly has in reducing 
the depth of true chill, which would point 
more to a softening effect rather than a 
hardening one as suggested by Keep, al- 
though it would be better perhaps to 
qualify this statement as “ within limits.” 
Stead has separated a phosphide of iron 
containing 5 per cent. phosphorus, thus 
showing very imperfect diffusion, and in 
1885 Major Wm. Tomlinson, of the Seaton 
Carew Iron Works, conducted experi- 
ments to ascertain the saturation point 
of phosphorus and iron, which was found 
to be 16 per cent. phosphorus, after which, 
under the conditions prevailing, any ad- 
ditional phosphorus passed into the slag. 
The latter was very brittle and could 
easily be ground to powder. Of this ex- 
periment there is, unfortunately, no 
sample available for microscopic study, 
but Stead has shown this percentage to 
contain no carbon, which points to a high 
phosphorus eutectic, and would explain 
the comparatively small area occupied by 
the phosphide of iron, leaving the re- 
mainder of the area free for the diffusion 
of other elements. Thus, whilst the phos- 
phide itself is hard, and the higher the 
phosphorus the more brittle the material, 
it does not necessarily follow that the re- 
mainder of the area is also brittle. Mr. 
Stead states : ‘‘ The microscope shows this 
eutectic exists in isolated patches em- 
bedded in the centre of the masses of 
metallic matrix, which latter are bounded 
by sheets of graphite. They rarely, if ever, 
join together or form continuous bands, 
and, as a rule, do not come into contact 
with the graphite plates.’’ The words in 
italics indicate a much higher percentage 
of graphitic carbon in the areas outside 
the phosphide than the average over the 
whole of the area, and the higher the 
graphite the softer the iron; and Stead 
has shown that in a Cleveland iron 
with 1.56 per cent. phosphorus the 
total carbon in the area, exclud- 


ing the phosphide, is _ practically 
identical with hematite. Thus with 


increasing phosphorus (and hence in- 
creasing areas of the phosphide eutectic), 
the larger the hard and brittle areas 
would be, a fact which, taken together 
with the softness of the remaining areas, 


of 


due to the decreased percentages of com- 
bined carbon, would appear to make the 
lines of cleavage greater between the phos- 
phides, and thus in consequence give a 
more ‘‘rotten’’ iron. The areas of phos- 
phide in foundry irons rarely exceed 10 
per cent., and therefore in these pig-irons 
it is fair to presume that the higher the 
phosphorus the softer the iron, and hence 
the decreases in the depth of chill. It is 
admitted that phosphorus makes cast iron 
brittle, but the brittleness is perhaps more 
of a “soft rotten’’ nature. 

Nor is this view out of keeping with 
some of Charpy and Grenet’s conclusions 
on silicon, which may be termed ‘ tem- 
perature conclusions.” It is admitted 
that phosphorus imparts fluidity, which 
would presumably assist the separation of 
graphitic carbon. This is also confirmed 
by Keep’s cooling curves, which on similar 
silicons, but different phosphorus, the first 
expansion continued longer, and the third 
was greater and also continued longer— 
pointing to a slower rate of solidification ; 
and, therefore, he states the casting is 
‘‘softer,’’? owing, no doubt, to the reduc- 
tion of combined carbon. 

West’s conclusions are similar to those 
shown on Table A, but they differ 
from Keep and Johnson, and one 
of the chief values of the present 
phosphorus test is that the first of 
each of the three phosphorus chills, 
from which the analyses were taken, were 
cast at the same temperature—1,258 de- 
grees. Johnson gives two chills with vary- 
ing phosphorus, and a note that ‘‘ the 
chill of phosphorus 0.18 per cent. extended 
into the grey by fibres, whilst in the chill 
of phosphorus 0.875 per cent. the white 
and grey were sharply defined,’’ and West 
states that phosphorus makes the inter- 
lacing of grey and white very pronounced. 
Table B confirnis West, and shows that 
whilst phosphorus reduces the true chill, 
it increases rather than decreases the in- 
terlacing between the white and grey. 

Johnson’s sharply defined chill seems to 
be a peculiarity of certain iron, and is 
usually associated, at least in irons used 
in this country, with the appearance of 
amorphous graphitic carbon immediately 
behind the chill, which replaces the aver- 
age fibrous appearance. It is most fre- 
quently seen in charcoal irons, but it is 
also well known in some hot-blast irons 
used in the manufacture of ploughshares. 
In Table D the second chill of the second 
test (4 in.) is sharply defined, and the grey 
is very open in fracture. From observa- 
tions in many chill tests where this amor- 
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phous graphitic carbon has appeared, the 
cause would seem to be more the condi- 
tion of carbons, especially when the 
graphitic carbon is high, but it gives 
scope for investigation. 

Charles Wood states it is a well-known 
fact that Cleveland pig-iron, or iron con- 
taining a large percentage of silicon, 
would not chill in the least. They might, 
he continued, make a very fine thin cast- 
ing on the chill and yet not have any 
effect in the shape of chilling, that de- 
pending entirely upon the quality (?quan- 
tity) of the silicon. It would appear, now- 
ever, from the phosphorus tests in Table 
A, if the phosphorus had been still further 
increased to compare with a Cleveland 
pig, that even with low silicon there 
would be no chill. 

The transverse and deflection tests fall 
with the increase of phosphorus, and ther- 
mal differences would hardly in these 
tests alter the results, as the temperatures 
are nearly equal. These mechanical tests 
also confirm Johnson’s results. 

There is so much difference of opinion 
as to the question of the influence of 
phosphorus that it seems to point to the 
necessity of a more complete research in 
this direction, including pyrometric data 
and recalescence curves. Professor Tur- 
ner in 1866 said: ‘‘ What is badly wanted 
at the present moment is a series of ex- 
periments in which various proportions of 
phosphorus should be added to a speci- 
men of cast iron in which all other con- 
stituents should be kept as nearly as pos- 
sible constant.’’ Keep has since given 
valuable data, and whilst this paper adds 
something to the information, it points 
to the need of a more complete record. 

Manganese.—As was to be expected, 
manganese seems to have a direct in- 
fluence in retaining carbon in the com- 
bined state, and consequently increases 
the depth of chill. Table C also shows 
the higher the manganese the longer the 
metal retains its initial heat. 

Manganese does not appear to materi- 
ally interfere with the transverse, other- 
wise mechanical, tests up to 1.17 per 
cent., although the deflection is lowered, 
which confirms Mr. Stead’s results, but 
both the transverse and deflection are 
considerably reduced with further in- 
creases of manganese. 

Chill.—In each pair of chills the 
deepest chill is at the highest tempera- 
ture. Webster states: “The hotter the 
iron cast the deeper the chill. Why the 
deeper should go to the hotter iron is a 
question still unanswered.”? Would not 


a probable explanation be on the analogy 
of hot water freezing more quickly than 
cold? Thus, the hotter the metal coming 
into contact with a comparatively cold 
surface, the greater will be the reaction, 
hence the deeper the chill. In the physics 
of cast iron this might be termed a 
physical condition, and whilst the chill 
at the higher temperature is deeper than 
at the lower, the combined carbon in the 
grey back is the same. This is also con- 
firmed in the analyses of combined car- 
bon in the aluminium chills referred to 
later in this paper. 


Aluminium.—Table G shows the in- 


fluence of aluminium on chill. Each set 
of twelve chills from the same metal 


were melted at the same time in the same 
furnace in four crucibles, each crucible 
containing sufficient metal to cast three 
chills. The time between drawing each 
crucible out of the furnace and casting 
the first chill (including the addition of 
aluminium) was the same, as also be- 
tween the casting of the first and second 
and the second and third chills in each 
set. 

The depth of the chills given in the 
Table G, and shown on the photographs 
on Figs. 1., H., U1., IV., are sufficient 
to demonstrate clearly that by additions 
of aluminium white iron is converted into 
grey, and the depth of chill reduced. 

As the depth of the chill cast at the 
higher temperature is greater than that 
cast at the lower, it might be inferred 
that the former would be higher in com- 
bined carbon, but the analyses from the 
grey portion of the chills, cast out of the 
same crucible, and hence containing the 
same additions of aluminium, showed no 
difference in combined carbon. This 
further shows the direct influence of cast- 
ing temperatures on the depth of chill, 
quite independently of the percentage of 
combined carbon in the grey portion of 
the casting. 

No mechanical tests were taken with 
these aluminium chills, as it was not 
originally intended to include them in 
this paper, but in view of discussions 
which have taken place in some of the 
technical papers, it was thought these re- 
sults would be interesting. 

Of the twelve chills of the second test 
shown on Figs. 1, 2, 3, and 4— 

1, 2, 3, (A set) had no aluminium 
added, No. 1 (the whitest, being 
cast at the highest temperature, 
and No. 3 at the lowest ; 


4, 5, 6 (B set) had aluminium 0.05 per 
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cent., added, No. 4 highest tem- 
perature, No. 6 lowest ; 

7, 8, 9 (C set) had aluminium 0.10 per 
cent. added, No. 7 highest tem- 
perature, No. 9 lowest ; 

10, 11, 12 (D set) had aluminium 0.20 
per cent. added, No. 10 highest 
temperature, No. 12 lowest. 


Charcoal versus Coke Irons. 

From time to time there has been much 
discussion as to the relative values of 
charcoal and coke irons, both in chilling 
properties and mechanical tests, but such 
tests as have been published are not 
strictly comparative, differing in analyses 
and probably exact fracture, either of 
which would cause a difference in results. 
Reimers states: ‘‘So far the strongest 
iron was considered to be charcoal pig- 
iron made from good ores, this, as al- 
ready mentioned, having been solely used 
by Gruson for many years in making 
chilled cast iron,’’ but no results of tests 
are given. It is not claimed that the 
present tests are comparative as regards 
these two classes of iron, and so far no 
reliable comparative tests seem to have 
been published which confirm the opinion 
expressed by Reimers and others; whilst, 
on the other hand, coke irons have to 
their credit very high mechanical tests 
quite equal to those of ordinary charcoal 
irons. The present tests are made from 
coke irons, and would suggest that under 
proper treatment coke irons are as good 
as charcoal irons for high mechanical tests 
and depth of chill. 

In conclusion, I wish to thank Pro- 
fessor Arnold and his staff, and particu- 
larly Mr. A. McWilliam and Mr. J. K. 
Knowles, for their invaluable assistance 
during the carrying out of the chill tests 
at the Sheffield University, and to say 
how excellent is the plant and other ap- 
pliances in the metallurgical department 
for the carrying out of research work 
on a practical scale. I wish also to thank 
Messrs. F. W. Dick, and T. E. Dodgson, 
of the Parkgate Iron and Steel Company, 
Limited, for so kindly supplying part of 
the material at a moment’s notice ; Major 
W. Thomlinson, J.P.. of the Seaton 
Carew Iron Works, for permission to 
quote his phosphorus experiments of 1885, 
published now for the first time, and for 
his sympathy during the investigations, 
which have resulted in the opinions ex- 
pressed in this paper; and my colleague, 
Mr. G. W. Hewson, for his assistance in 
the analytical work, as well as to Messrs. 
R. A. Hadfield, and J. E. Stead for the 
information kindly supplied by them. 


RECENT PROCESSESIN MACHINE 
MOULDING PRACTICE.* 
By Px. Bonvitiain, Paris. 

Ir is difficult to ascertain when 
machine moulding first came into prac- 
tice. Founders who had hundreds of 
castings to mould on the same pattern 
long ago conceived the idea of fixing 
halves of the pattern on a wooden board 
or on a steel plate, in order to obtain 
moulds more rapidly by means of power 
presses; but it is certain that it is only 
during the last thirty years that such 
machines have come into regular and 
more general use. 

The first machines were only ordinary 
presses, either worked by hand-power or 
by hydraulic pressure, in which the top 
follower or the pattern-plate was 
movable, in order to facilitate the hand- 
ling and filling up of the moulding-boxes, 
as well as the rough ramming of the sand 
by hand, previous to pressing. As _ re- 
gards the pressing or ramming of the 
mould, it was made in different ways: 

(a) The pattern-plate being fixed up- 
ward on a movable crab resting on rails, 
the moulding-box was placed on and filled 
with moulding sand, rammed by hand 
wherever necessary. The whole was then 
pushed on the moulding table of the 
machine and forced up against the top 
follower. 

(b) The pattern-plate being fixed, face 
upward, the moulding-box was placed on 
and filled with sand, rammed by hand 
wherever necessary. This done, the top 
follower, which had been thrown out 
was brought back into position, and the 
pressure given either by pulling the fol- 
lower down or by forcing the pattern- 
plate and box up against the top follower. 

(c) The pattern-plate, being fixed face 
upward on the table of the moulding 
machine, the moulding-box was placed on, 
having been filled up with moulding sand. 
The top follower was then swung back 
into position above the whole, and 
brought in contact with the sand of the 
moulding-box, repeated blows _ being 
struck from below on the back of the 
pattern-plate, thus forcing the moulding 
sand automatically to fill up all the out- 
lines of the pattern-plate. 

Very often in some of these machines 
the pattern-plates used are double-faced, 
so that both parts of the same mould 
are made successively, and sometimes 
simultaneously, thus saving a _ consider- 
able time in moulding. Such pattern- 


* Paper read before the Iron and Steel Institute. 
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Later on, urged by the necessity of 
overcoming the difficulty of too costly 


hand-labour, American founders, who 
were already contemplating competing 


plates, however, as well as others made 
in metal by skilful fitters and mechanics, 
are very costly, and up till lately machine 
moulding was considered practicable only 











PATTERN-PLATE WITHOUT 
STRIPPING-PLATE. 
Fic. 1.—MOULDING AN AIR.COOLED CYLINDER FOR MOTOR CYCLE. 
OuTPUT PER Hour, 6 TO 8 MOULDS WITH ONE MACHINE, 


CASTING. STRIPPING-PLATE. 





when thousands of castings of the same 
pattern were needed. 

In all the above machines and pro- 
cesses no means had been provided for 
parting the moulds from the pattern- 


with the industry and trade of Europe, 
unhesitatingly decided upon the _ provi- 
sion of a special machine for each cast- 
ing when repeated orders of thousands 
of castings of the same pattern were ex- 





PATTERN-PLATE WITH 
STRIPPING-PLATE. 


Fic. 2—MOULDING AN ELECTRICAL Motor PART. 


CASTING. 


PATTERN-PLATE ; THE CORE 
WITH MOVEABLE BortToms. 


OUTPUT PER Hour, 


3 TO 4 MOULDS wiItH Two MACHINES. 


plates, and as it was not possible to shake 
the pattern-plate in the mould, as is done 
in hand-moulding practice, only flat and 
easy castings were thus made. 


pected. Of course, this was done in the 
case of difficult castings only, such as 
frames with vertical flanges, spur gears, 
wheels, pulleys, etc. 
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Stripping Tables.—In such machines 
the pattern-plate, which is movable verti- 
cally, sinks through the table when part- 
ing it from the finished mould, the table 
thus acting as a stripping-plate, support- 
ing the dangerous vertical sand walls. 
Such stripping .tables were, however, 
considered practical only when the joint 
of both parts of a mould was on a level 
flat surface. When that joint was more 


or less irregular such stripping tables 
would have been too costly and too diffi- 
necessary ac- 


cult to obtain, with the 








tricate castings used in motor-car con- 
struction, such as air-cooling cylinders 
with deep, thin ribs, water-cooling cy)in- 
ders, single or duplex, motor-car casings 
for double or quadruple cylinders, with 
intricate projections and deep recesses, 
speed-kox casings, ete.—it has been 
found necessary to devise a new process 
to obtain pattern-plates direct from the 
wooden pattern by hand-moulding, as 
well as stripping-plates, when these are 
needed. Moreover, if the wooden pattern 
is old and worn, its defects can be 








PATTERN-PLATE WITII PAR- 
TIAL STRIPPING-PLATE €N. 


Fic. 3.—Movui DING PLUMMER BLOCK AND Cap. 


CASTINGS. 


PATTERN-PLATE WITH PAR- 
TIAL STRIPPING-P'LATE OFF. 
OvuTrutT PER Hour, 


8 TO 10 MOULDS WITH Two MACHINES. 


curacy. Even in the above case, how- 
ever, when the joint was in the horizontal 
plane, special machines for each casting 
have very seldom been adopted in British 
and in Continental foundries, where 
skilful and cheap labour was generally 
available, and the moulding by machine 
was almost confined to the production of 
flat and easy castings. 


Present-Day Practice. 

To overcome the difficulties of dealing 
with deep and intricate castings—such as 
railway axle-boxes, plummer-blocks, with 
oil chambers, and the still more in- 


remedied, and it is possible to make from 
it a perfectly accurate pattern-plate. 

In addition to this, the author has suc- 
ceeded in designing a set of. universal 
moulding machinery, which adapts itself 
to almost all the requirements of foundry 
practice, no matter how intricate the 
castings to mould from it may be. 

With this machinery it is possible to 
obtain : — 

(1) A good and regular ramming of the 
sand right through the mass, as well as 
the desired pressure in any part of the 
mould. 

(2) Almost all the vertical cores cap 
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be made in moulding sand absolutely 
accurgte in size and position. 

(3) The moulding of perfectly parallel 
walls, no taper being required, owing to 
the extensive use we make of stripping- 
plates and pushers or stools. 

(4) The parting off of the mould from 
the pattern-plate without taking the 
slightest care, even in the case of per- 
fectly parallel walls and cylindrical cores. 

(5) The moulding of deep cores or 
pockets in drag in ordinary moulding 
sand, without the use of any armatures 
or gaggers, as rapidly, and even more 
rapidly, than counterparts or copes can 
be obtained. 


Pattern-Plate and Stripping-Plate 
Making by Ordinary Hand - Moulding 

Pattern-plate making is certainly the 
most difficult task to overcome, either 
in simple or intricate castings, in order 
to secure the necessary accuracy in both 
parts of the pattern-plate, top and 
bottom, so that both parts shall match 
each other in forming the complete 
mould. 

For that purpose a different set of im- 
plements have been designed to deal 
either with small flat castings, which are 
generally moulded in multiple pattern- 
plates, medium-sized castings up to 1 ewt., 
and larger castings up to 10 to 12 ewts. 

Reversible Pattern-Plates. For small 
and medium-sized castings, whenever 
possible for the size of the machine in 
use, the author’s reversible pattern-plate 
process—i.e., a process by means of which 
top and bottom parts of the same pattern 
or patterns are disposed side 
symmetrically towards an axis on the 
same plane surface—is employed. 

The great advantage of this process is, 
that only one pattern-plate is needed 
and one machine in order to produce 
complete moulds, successive prints being 
brought one over the other, right-hand 
side on left-hand side. One of the most 
distinctive features of the process is, that 
the number of castings obtained in each 
complete mould is double the number of 
patterns shown on the pattern-plate. 

Reversible Clichés Process. — Yor very 
small castings, such as are often required 


by side 


in malleable iron foundries and brass 
foundries, instead of making a large 
multiple reversible pattern-plate that 


would contain a great variety of different 
small patterns, we use the clichés process. 

The cliché is in itself a small metallic 
reversible pattern-plate, containing one 
of several patterns of the 
ing. Such blocks are 


same 
inserted 


cast- 
side 
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by side in a special frame called the 
clichés table, forming thus a multiple re- 
versible pattern-plate, the composition of 
which can be varied at will; so that the 
founder is never under the necessity of 
moulding more than the necessary num- 
bers of any one casting, each cliché being 
taken out and replaced in a minute. 


Dupler Pattern-Plate Process. — With 
large castings—i.e., castings exceeding 
half the size of the moulding-box—the 
duplex pattern-plate process is used. For 

















Fic, 4—VIEw or A‘ 


ZPILLAR ATTACKED, 


this purpose there has been designed a 
special outfit, which permits duplex pat- 
tern-plates to be obtained with the 
greatest accuracy. One _ pattern-plate 
contains the top and the other the bottom 
part of the pattern, both plates fitting 
each other with perfect accuracy. 

The great advantage in using these 
various outfits in making pattern-plates, 
either for reversible or duplex pattern- 
plate, is that the pattern-plates are ob- 
tained at a considerable saving in time, 
hand-labour, and raw material: the basis 


MOULDING MACHINE, SHOW- 
ING THE MACHINE OPEN, WITH SWINGING SAND 








Oow- 
AND 
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of these pattern-plates being generally 
moulding plaster or Portland cement, and 
no other materials are needed when only 
a few hundred castings are wanted. 
Pattern Shell and Stripping-Plates.— 
When a large number of castings is re- 
quired, the projecting portions of the 
pattern-plate are made of a shell of bab- 





- 
' 
! 














Kc. 5.—View or A*t,MouLpING MACHINE 
SHOWING -(1) TELESCOPING MOULDING 
RAM; (2) PARTING-OFF DEVICE; (3) 
DOUBLE PRESSING DEVICE ;¥ (4), VARIABLE 
TABLE-BARS. 


bit metal, about one-eighth of an inch 
thick. These are not only obtained en- 
tirely by hand-moulding, but stripping- 
plates, if needed, are made by the same 
operation whatever may be the particular 
difficulties shown by the patterns. 

To give an idea of the time required to 


make clichés, reversible cr duplex pattern- 


plates, by this special process, it may be 
said that on the average a cliché may be 
obtained, ready for use, in forty-five 
minutes to an hour. The pattern-plate of 
a casting showing no particular difficulty 
takes from five to ten hours, according to 
size and shape; and pattern-plates of in- 
tricate castings, with stripping-plates and 
pushers or stcols to obtain vertical cores. 
may vary, according to their intricacy, 
from a complete day to a week, very 
seldom longer. But if similar plates were 
to be obtained by fitting and machining, 
they would require at least five to ten 
times longer, and very skilful fitting 
labour, when the perfect accuracy will be 
rather difficult to obtain. 


Universal Moulding Machinery. 

The machine is called ‘‘ Universal,’’ be- 
cause it will deal with any casting, from 
the easiest up to the most intricate, its 
capacity being limited only by the size 
of the machine, its stroke, and the total 
available pressure. The Universal mould- 
ing machine is not only an ordinary 
moulding press, but a combination of a 
moulding press and of a_ parting-off 
machine—i.e., a machine to lift the 
finished mould from the pattern-plate in 
a few seconds, without any special re- 
gard to the height of the casting. 

In other machines, to part the mould 
from the pattern-plates, it is necessary 
to swing, upside down, both the pattern- 
plate and the mould, well connected to 
gether, and then to lift the pattern-plate 
or drop the mould after having discon- 
nected them ; but this operation is a long 
one, and is practicable only for flat and 
easy castings. 

In the  compressed-air moulding 
machines a vibrator is used to pre- 
vent the green sand from sticking 
to the pattern-plate, but if the pattern 
used shows a little depth, the parting 
off of the mould is seldom performed with- 
out injuring it. 

With the Universal moulding machine, 
owing to the use of stripping-plates and 
vertical pushers to support the vertical 
cores, moulds, as deep as the stroke of 
the machine will admit, with deep cores 
and perfectly parallel walls will part very 
easily, without the slightest chance of 
injury. 

The fact that vertical cores can be ob- 
tained direct in moulding sand, perfectly 
true to size and accurate in position, 
means a considerable saving, not only in 
the suppression of core boxes, but in 
finishing the castings. 

Moulding Machine.—The Universal 
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moulding machine consists mainly of a 
pedestal frame of any shape, the top of 
which forms a variable hollow table or 
surface, on which is fixed the pattern- 
plate. A movable cross-beam, pivoted 
on a back column, carries the hydraulic 
ram to press or ram the sand in the 
moulding-box. At the other end of the 
cross traverse, opposite the column, is a 
movable hook, which allows the cross 
traverse to be fixed in the right position 
for ramming. This part of the machine 
constitutes the moulding press. 

Parting-off Machine.—Inside, and at 
the bottom of the pedestal, is a vertical 
hydraulic ram, carrying a table well 
guided through the pedestal; this ram 
has been provided in order to force up 
the finished mould from the pattern-plate. 
For this purpose the table carries four 
adjustable brackets, holding four vertical 
rods working outside the pedestal, en- 
gaging the protruding corners of the 
moulding-box or of the stripping-plate. 

In addition to this, small adjustable 
columns or rods may be disposed on the 
table, inside the pedestal, to support the 
vertical cores, should any be present, by 
means of small wooden or metallic 
pushers or stools provided through the 
pattern-plate. These small columns, as 
well as the four outside rods, having pre- 
viously been well adjusted, it is easy to 
understand that a mould so supported 
will be lifted, forced out from the pat- 
tern-plate, vertical cores, and perfectly 
parallel walls, immediately pressure is 
applied to the lifting ram. 

Double-Pressing Device.—It is contended 
that, on the above lines, this machine 
can mould all vertical cores in moulding 
sand at the same operation, but if the 
cores are deep, they require to be pro- 
perly rammed by hand. In order to 
avoid all hand-ramming, which entails 
loss of time, these machines are provided, 
on demand, with a double-pressing device, 
by means of which, when the mould and 
cores have been pressed down, the cores 
specially receive an up-pressing from 
below. The stroke of that up-pressure is 
regulated at will, according to the size 
of the cores and the toughness required. 

This device consists of an engaging and 
disengaging nut, mounted on the lower 
hydraulic ram, the position of which can 
be regulated at will, so as to limit the 
up-stroke of the ram when applying the 
up-pressure to the cores. 

In order to engage the nut, it is only 
necessary to press on the _ foot-lever, 
shown in the front of the base of the 
pedestal, and as soon as the foot-lever is 


released, the nut is disengaged auto- 
matically by means of a spiral spring. 
Telescopic Pressing Ram-—Saving in 
Water Pressure.—One of the objections 
to using hydraulic power to actuate 
moulding machines, is the enormous con- 
sumption of water pressure when mould- 

















Fic. 8.—VIEW OF THE R* SWINGING 
MOULDING MACHINE. 


ing alternately deep and flat castings. 
To avoid this the author has devised a 
telescopic hydraulic ram, the length of 
which is regulated at will, according to 
the depth of the casting to be moulded, 
so that only the exact quantity of water 
required is used. 

Swinging  Sand-Filler.—In — machine 
moulding a sand-filler is always required, 
generally made of hoop-iron, to receive 
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the amount of extra moulding sand re- 
quired to fill up the moulding-box. After 
the pressing, or ramming down, the 


filler is thrown out for the next opera- 
tion. When the filler is thrown out, it 
is always in the way of the operators, 
and may cause trouble, and very often 
it is spoilt by moulders walking on it, 


and when needed can only be found with 
difficulty. 

To overcome this difficulty the author 
a fixed swinging filler (in- 
one), 


has designed 


stead of a loose mounted on the 





——E ee 
Fic. 6.—VIEW OF A* MOULDING MACHINE 
IN OPERATION. 





back column by means of a sliding and 
adjustable ring, which enables one to 
adjust it at the required height, with 
the necessary amount of pl iy to move 


freely over the moulding-box in each 
case. 

The advantage of that device is that 
as soon as the ramming down of the 


mould has been performed, the operator 
opens the exhaust, pulls out the hook, 
and, without waiting for the rising ram 


to escape the filler, throws out of the 
way both cross traverse and filler, clean- 
ing at the same time the top of the 
mould of the loose sand; the filler thus 
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swung aside is always ready for the next 
operation, is never in the way of the 
operator, and cannot be spoilt. 

In combining the above devices, the 
author has had specially in view:—(1) 
To realise the best accommodations to 
mould quickly and safely the most in- 
tricate, as well as the simplest, castings 
on the same machine; (2) to prevent all 
chance of injury to the finished mould in 
parting it from the pattern-plate, and to 
avoid all those difficult retouchings and 
mendings of the injured moulds by skil- 
ful hand-labour. 

To meet the demand of the founders, 
various sizes of the author’s Universal 
moulding machine have been designed, a 
summary description of which is given 
below. 


1.—The V* Hand Moulding Machine. 

This size machine has been specially 
designed for the moulding of small-sized 
castings; cast iron, brass, aluminium, 
ete. It requires no hydraulic plant, and 
adapts itself equally well to the mould- 
ing of the most intricate, as well as of 
the simplest. castings. 

The pressing or ramming down is done 
by means of a screw and a hand fly-wheel 

the parting-off of the mould is worked 
by a foot hydraulic device or power- 
transmitter. This is a very simple and 
handy machine, that admits round mould- 
ing-boxes up to 10 in. diameter, and 
rectangular boxes up to 10 in. by 14 in. 


2.—A‘, A*, and A® Universal Hydraulic 
Moulding Machines, 
These three machines are built exactly 
alike, and differ only in size, as shown 
by the following table:— 


— A‘. A*. | A’, 


Will admit round | 
boxes up to... .. |ld ins.dia 18 ins.dia 22 ins.dia 
Will admit rectangu | 
lar boxes upto... |22x 144ins 18x 244ins 22 x 32 ins 
Maximum lift of the 
ram 9} ins, 
194 ins, 


eee a on 8 ins. 
Diameter of table 


| 

5} ins. 

(inside) “ 
Maximum pressure 
on the mould sur- 
face, with 750 lbs. | 
pressure to the sq. | 
in. ion .. | Stons T&tons | 


13 ins. 16 ins. 





12 tons 


A5 Machine is suitable for the mould- 
ing of flat castings with the clichés table. 
This is the smallest hydraulic machine 
made by the author. Combined with the 
sand distributor, from eighty to one 
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hundred complete moulds of multiple 
pattern-plates can easily be obtained per 
hour. This machine is very useful for 
moulding small malleable iron castings. 

A‘ Machine is better adapted to mould 
colliery wagon wheels, gear wheels, small 
pulleys, agricultural implements, and 
similar articles. 

A3 Machine is the standard size. It 
answers all the wants of an ordinary 
foundry; railway-carriage axle-boxes, 
shoe-brakes, plummer-blocks, motor-car 
casings, motor-car cylinders, motor-cycle 
cylinders, etc., ete. 


3-—The G. M, Universal Hydraulic 
Moulding Machine 
has been specially designed for the mould- 
ing of large castings. 

It differs from the above machine in 
the shape of the table, which can be 
altered at will to meet the shape of the 
castings to be moulded. This table is 
formed of a series of small standards or 
uprights, the position of which can be 
altered at will on the foundation-plate ; 
the pattern-plate is fixed on the top of 
these uprights. This particular disposition 
leaves all possible spaces free to dispose 
of the necessary stools, or adjustable 
small columns to hold cores or partial 
stripping-plates, and renders this machine 
a still more universal one. This machine 
will admit castings up to 9 ft. long (as, 
for instance, railway carriage heaters of 
the P. L. M. Railway Company), and 
heavy castings up to 10 to 12 ewts., such 
as the segments of the Paris Metropolitan 
Railway tunnels under the Seine, gas 
poles, and motor-car castings. 

The author is now constructing a 
similar machine, but still larger and 
more powerful that will deal with large 
steel castings, like large locomotive horn 
blocks, railway-carriage wheel centres, 
etc., ete. This machine, established 
exactly on the same lines at the G. M., 
is called the M2 Universal Moulding 
Machine. 


4.—The R*® and R* Vertical Swinging 
Universal Moulding Machine. 

When moulding high castings having 
deep cores with the above machines, 
armatures or gaggers to hold the heavy 
mass of overhanging sand forming the 
cores had to be used on a large scale, 
and this, of course, entailed a consider- 
able loss of time. For instance, if it is re 
quired two or three minutes to make a 
mould, the time necessary to make the 
core was five to six times as much; so 
that all the advantages gained in making 
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the top of the mould were lost, owing to 
the difficulty in making the correspond- 
ing core. 

To overcome that difficulty a vertical 
swinging machine, established on the 
same principle-as the author’s Universal 
moulding machine, has been deyised, the 


only difference being that the new 
machine can be swung upside down, 


round an axis or trunnion perpendicular 
to the back column. The whole machine 
is carried on a vertical upright resting 





























Fic. 7.—Virew or G. M. MouLDING MACHINE. 


on a_foundation-block. The swinging 
motion is operated by a hydraulic device, 
so that the operator has only to move a 
small hand-lever to swing the whole 
machine upside down, with pattern-plate 
and the mould under pressure. The 
working of the machine, and the manner 
in which the deepest cores are now ob- 
tained in all safety, more quickly than 
their moulds themselves, can better be 
explained by Fig. 9 than by any descrip- 
tion in words 


Assembling Machines. 
When two parts of a mould have been 
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completed, it is necessary to assemble 
them together to form the mould. If 
the two parts of a mould are the prints 
of flat castings, they can easily be as- 
sembled by hand, especially if they have 
been dried beforehand in the oven. If, 
on the contrary, they show deep recesses 
with corresponding cores to obtain thin 
parallel walls in the casting, the 
assembling by hand is rather dangerous, 








Fic. 9.—VIEW OF THE R* SWINGING MOULDING 


MACHINE IN OPERATION. SHOWING 
CorRE OF A BEETROOT CUTTER 
MOULDED WITHOUT GAGGERS. 


THE 
Hoprer 


and a costly 
assembling, 


mould 
more 


may 
especially 


be spoilt in 
moulds in 
sand. 

To avoid that difficulty an assembling 
machine, shown in Figs. 10 to 12, has been 
designed, by means of which the most in- 
tricate moulds, with deep cores to obtain 
thin parallel walls, may be assembled by 
an ordinary labourer, without the 
slightest chance of spoiling the mould. 
This machine is formed of a foundation- 
plate with T-grooves, carrying in its 
centre a hydraulic ram, with a table well 


cree 
green 
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guided vertically. Two vertical adjust- 
able rests, in the shape of forks, are 
bolted on to the foundation-plate sym- 
metrically towards the hydraulic ram, 
the necessary distance, between each 
other, corresponding to the size of mould- 
ing-boxes used. Between the two branches 
of the forks, and on the internal pro 
jections, are fixed two vertical rods, pro- 
vided to engage the stud-holes of the 
moulding-boxes. Parallel to those, and 
exactly in the centre of the forks, are 
two other rods, connected at their lower 
ends with balance weights heavier than 
an empty moulding-box, but lighter than 
the box filled with compressed sand. 
Two locks fixed to two of the fork ends 














lic. 10.—V1iEw or A® ASSEMPLING 
MACHINE READY FOR USE, 


complete the machine. Those two Iccks, 
placed in opposite directions, are pro- 
vided in order to fasten the top moulding- 
box when pushing out the ‘‘ motte ’”’ after 
assembling. An automatic stop is pro- 
vided to prevent the hydraulic ram from 
being raised too high. 


Working of the Assembling Machine. 


The lower half of the mould just com- 
pleted on the moulding machine is placed 
on the table of the hydraulic ram, raised 
level with the top of the machine. The 
guiding-holes of the box engage on the 
vertical guiding-rods, and the operator, 
pushing the foot-lever sideways, lowers 
the hydraulic ram, the lower part of the 
mould resting on the table follows, press- 
ing down the two outside vertical rods 
commanding the balance weights, which, 
heing lighter than the flask filled with 
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compressed sand, are lifted up. This 
done, the top part of the mould is brought 
into position, upside down, the guiding- 
holes of the flask engaging the guide-rods. 
When the side projection of the moulding- 
box rests on the ends of the forks, the 
two locks are brought into action, fixing 
the top part of the mould. 

The operator then pushes the foot-lever 
to the opposite side, to admit pressure to 
the hydraulic cylinder; the ram _ being 


raised, lifts up the lower part of the 
mould and presses it against the top 


part, which are thus assembled, and can 
be taken away to receive molten metal. 

If the water pressure is maintained on 
the ram, the ‘‘ motte’’ or block of the 
sand mould will be forced out, as shown 
in Fig. 12, right through the moulding- 














Fic. 12.—A*® MACHINE WITH THE 


* MOTTE” PUSHED OUT. 


boxes, which will then be available for 
making a new mould. 

If the pouring of the molten metal is 
for any reason to be made in moulding- 
boxes, locking the upper flask is dis- 
pensed with, and the assembling being 
accomplished, the ram lifts the two boxes 
at the same time into their right posi- 
tion. 

The assembling machine is of consider- 
able advantage for deep castings ; it saves 
time and money as regards cost of boxes 
and defective castings. 

These machines are made in various 
sizes, corresponding to the different sizes 
of moulding machines :— 

A‘,Rt, A',R°, 


ee 


Moulding machines... V*,A°, G.M. 
Corresponding assem- 


bling machines ...H*,S.A°, S.A* S.A® S.G.M. 
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Two moulding machines need only one 
assembling machine. 


Conclusion. 

The present process has proved to be, 
up to now, the true solution of the 
machine moulding problem, which is now 
practicable and saving, even for small 
series of castings, from thirty to fifty 
pieces ; it has been proved to be the solu- 
tion of the moulding of the most intricate 
castings at a considerable saving, even 
for a few hundred castings. Moreover, 
the castings thus obtained are always of 
the same shape and weight, matching 
very accurately jigs provided for their 
finishing. Cores of holes obtained in the 
mould are absolutely accurate to size and 
true to position, thus saving considerable 














Fic. 11.—A* MACHINE WITH TWO 
HALF 


Moutps READY FOR 
ASSEMBLING. 
fitting and adjusting, besides useless 
material cast and then drilled, cut or 


milled out at considerable expense, 





——o 

Tue Cuampers ENGINEERING Company, 
of Birmingham, have been adjudged 
bankrupts. 

Messrs. P. & W. MacLean recently 
started a scheme by which the employers 
and employés will be jointly interested 
in the business of the company. All those 
who have been in their service twelve 
months are to have a bonus each year in 
which the shareholders receive a dividend 
of more than 6 per cent. This year the 
dividend is 8 per cent., and each worker 
is receiving one week’s pay as a bonus. 
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PATTERN SHOP EQUIPMENT. 


THE most advantageous arrangement 
that can be given a pattern shop de- 
pends wholly wpon the floor plan, the 
number of men employed, and the char- 
acter of the work. The character of the 
work in turn determines in a large meas- 
ure the size of the pattern shop, the 
equipment required, and the location of 
the shop. When possible, the pattern 
shop should be placed on the ground 
floor, and this is particularly true where 
large face plate lathes are employed, as 


their foundations cannot be made_ too 
rigid. 
The inconvenience attending the 


getting of large patterns up and down 
the stairway, or on and off an elevator, as 
the case may be, is another good reason 
why the ground floor is a better location 
for this department. 

The handling of the lumber into the 
shop can also be accomplished with very 
much greater ease if the ground floor is 
selected. 


Power Transmission. 
The ideal arrangement for 


power 
transmission is, of 


course, electrical 
driving with a motor for each machine. 
Band saws are now made with a motor 
directly connected to the shaft of the 
lower wheel, while all the cther machines 
can be driven by a motor mounted upon 
the machine bed, or upon the floor ad 
joining it. These motor drives take up 
but a small amount of space, and do 
away in part with the nuisance of belts. 
In the case of a jobbing pattern shop 
an important consideration is that the 
power is usually rented, and when eiec- 
trical driving is employed only the 
machines in actual use need be run, 
which will result in a very marked saving 
in the total year’s expenditure for power. 
When this system is not installed and 
line shaft is used, it should be placed 
below the floor, in order to facilitate its 
control and avoid the loss of floor space 
taken up by countershafts, shifters, ete. 
When the line shaft is arranged in this 
manner it will necessitate a shallow base- 
ment underneath the pattern shop. 
Machines requiring heavy foundations can 
be placed on concrete piers 


extending 
through the basement. 


Pattern Shop Arrangement. 

The ceiling of the shop should be high 
and well supported, preferably by carry- 
ing it with truss rods from the toof, 
as this will avoid columns or other sup- 


ports which are in the way of laying 
out or constructing large work. Plenty 
of heat and light are two very essential 
features in the pattern shop, and should 
always be kept in the foreground when 
laying out this department. The lava- 
tory and cloak room are also important. 
The cloak room should be fitted with in- 
dividual lockers for the workmen’s gar- 
ments, and should be in charge of the 
sweeper or some other party who will 
see that it is kept locked during working 
hours, and also that it is kept clean and 
well ventilated. It is a serious mistake 
to place the cloak room in some dark, 
out-of-the-way hole. It should be so 
located that it is light and airy in order 
that it may be kept clean and sweet. 

The foreman’s office should receive at- 
tention early in the lay out. If the shop 
is long, the office should be located along 
one wall near the centre of the shop, the 
office floor being raised about 4 ft. above 
the general shop floor, and the walls con- 
structed of glass. There are two ad- 
vantages in this arrangement; first, it 
gives the foreman command of the entire 
floor so that he can see what is going 
on at all times. Second, it places the 
office in the warm air stratum of the 
room. A man at work can keep warm in 
a temperature of from 67 to 68 degrees 
fahr., which is about right for the 
ordinary pattern shop, but a man sitting 
at a desk usually wants a slightly higher 
temperature. 

One important department which often 
receives scant attention is the finishing 
department. To do good varnishing the 
temperature should be kept above that 
of the ordinary working rooms, and the 
air should be free from dust. To accom. 
plish this it is necessary to partition off a 
separate space and set it aside for check- 
ing up and finishing patterns. This work 
should, wherever possible, be conducted 
by men assigned especially to this class 
of work and not by the regular pattern- 
makers. Where two radically different 
classes of pattern-makers are carried on, 


as, for instance, wood and metal or 
heavy and light, two separate pattern 


rooms are sometimes used with the fore- 
man’s office and finishing room located 
between them. The stock room can also 
be located between the pattern shops. 
The stores or supplies should be in 
charge of one man, who should issue 
them and see that they are charged to 
the proper jobs. 

When the material or lumber is gotten 
out by each individual workman, which 
is the customary practice in most shops, 
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and especially when the number of work- 
men will not warrant a man being em- 
ployed in that particular capacity, the 
placing of the lumber’ within’ easy 
reach is frequently overlooked. What is 
more exasperating to a workman than to 
stop in the midst of his work, and fre- 
quently be obliged to go out of the build- 
ing, open up the kiln or dry house and 
get a board, if he has the misfortune to 
fail in getting out the required amount 
at the beginning of the job. 

As our lumber dealers are not a very 
scrupulous lot, getting suitable lumber 
that can be worked up into patterns im- 
mediately is a game of chance, and un- 
less a dry house or kiln is at your dis- 
posal, badly warped or unreliable patterns 
or a stock of lumber far in excess of the 
demand will evidently be found. 

Common experience teaches that if the 
dry room be against the outer wall of 
the building and the necessary openings 
provided through the wall at the end of 
each rack, the lumber racks can then be 
so arranged that the racking of lumber 
can be done from the outside, and taken 
into the shop through the openings pro- 


vided. Of course, the first lumber in 
would be the first lumber used. It will 
be seen that this arrangement would 


provide dry lumber with a small lay out 
of stock, providing the racks were kept 
filled. With this mode of drying lumber 
a steam box for the heating of material 
prior to glueing can be easily arranged, 
as all that is required is the enclosing of 


one of the lumber racks and _ placing 
within this enclosure a series of steam 


pipes, providing the temperature of the 
dry house is not sufficient. 

Assuming that the room is rectangu- 
lar, the most convenient disposition is to 
place the work benches along one side 
and the machinery along the other, in 
the case of a small shop. By this ar- 
rangement the dust and shavings can be 
kept under control and the transmission 
of power to the machines is simplified. 
In the case of a somewhat larger shop 
where the dimensions of the floor are 
about equal lengthwise and across, the 
benches may be arranged along each side 
of the room and the machines placed in 
the centre or at the end of the shop. 
In the case of a large shop, a duplicate 
group of machines can be placed at each 
end. 

The usefulness of machines depends 
largely upon the character of the work 
being done, and upon the condition in 
which they are kept. Fortunate, indeed, 
is the pattern shop that has a mechanic 
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capable of keeping the machines in the 
best working order and at the same time 
making himself generally useful in the 
way of getting out lumber, glueing ap 
material, ete. 

A good speed for the line shaft is 
from 250 to 300 revolutions per minute, 
as all wood working machinery requires 
high speed and a moderately high speed 
on a line shaft will be found advan- 
tageous, as it will result in smaller pulleys 
than if a lower speed of line shaft pre- 
vailed. The machines should be so located 
on the floor as to minimise the handling 
of the material. For instance, if the 
lumber can be brought in and _ passed 
over the rip saw, then over the jointer 
and back through a surface planer, it 
will always be kept moving lengthwise of 
the floor and the amount of handling 
minimised. After the work leaves the 
thickness planer it should pass to the 
cutting-off saw. 

A blower system should be installed 
for taking the shavings away from the 
machines, and especially from the sand- 
papering machine, as the dust is not only 
detrimental to the health of the men, but 
a dusty shop is a bad investment for the 


firm, as the men cannot turn out so 
much work when they have to keep 
digging dust out of their eyes. Some of 
the outlets, or rather intakes, for the 
dust collector system should be located 


near the benches, so that dust and shav- 
ings resulting from hand werk may be 
swept into them. These openings, when 
not in use, should be kept closed with a 
slide or hinge door. 

The selection of machines is an im- 
portant item and one which is worthy 
There are some 
machines which will pay a splendid rate 
of interest on their investment, even 
though they may be used less than «n 


hour a day. <A core box machine be- 
longs to this class, for with it a man 


can produce in a few minutes results 
which it wovld take him hours to accom- 
plish by hand, and at the same time turn 


out more accurate work. It is also bad 
policy to have one man waiting for 
another at the machines, for pattern- 


makers’ time is expensive, and two hours 
time of a pattern-maker will pay a good 
rate of interest on $12 per year. It can 
readily be seen that it would not take 
many such delays as this to warrant the 
duplication of a portion of the machine 
equipment. This is particularly true of 
band saws and small universal combina- 
tion cross-cut and rip saws, also of lathes. 

The machine equipment of a shop 
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doing a general line of work and employ- 
ing 24 or more men should consist of the 
following :— 

At least four lathes, one of which 
should be a heavy combination or uni- 
versal lathe capable of turning out face 
plate work up to 15 ft. in diameter, an1 
cylindrical or stave work to the diameter 
of 72 in. between the centres. There 
are several lathes of this design on the 
market. Another should be a combina- 
tion face plate and tail stock lathe with 
power feed and an overhanging face plate 
which will swing work up to about 6 it. 
in diameter. It should also be capable 
of turning work 30 in. in diameter and 
12 ft. long between centres. One of the 
other machines should be a 16 or 24 in. 
lathe, and the remaining one a small speed 
lathe. The speed of wood turning lathes 
will vary from 1,000 to 2,500 ft. per 
minute at the surface of the work. 

The most important machine after the 


lathe is the band saw. At least two of 
these should be installed, one being a 
right-hand and the other a_ left-hand 


machine. It is 
ordinarily equipped with a 
1 in. saw for ordinary 
ing, ete., and the other 
saw for light work with 
Band saws do good work 
at a lineal speed of from 3,500 to 4,000 
ft. per minute. Good results can only 
be obtained by keeping the saws in per- 
fect order, and to accomplish this a filing 
and setting machine should be installed. 

The jig saw or scroll saw still holds 
its place in many pattern shops for doing 
inside work, that is, for sawing out the 
inside of a _ closed figure. This saw, 
however, is very slow in its action, as it 
is only cutting half of the time and then 
at a variable speed. 

The circular saw equipment should 
comprise at least three machines. A 
swing or table cut off saw, rip saw table, 
carrying a saw 24 in. in diameter, and 
the other a universal table carrying two 
14 in. saws, one a rip and the other a 
cross-cut. Good results are obtained 
from a peripheral speed of from 3,000 
to 10,000 ft. per minute in the case of 
rip and cross-cut saws working on dry 
white pine lumber. 

Two joiners or hand planers are essen- 
tial. One should be a 16 in., and the 
other a 24 in. machine. The 24 in. 
machine should be arranged with a tilt- 
ing table, which can be used for giving 
draft upon flat work. These machines 
should run at a speed of over 5,000 ft. 
per minute. In many shops the jointer 
is used entirely for planing boards out 


have one 
2 in. or 
segment saw- 
with a 2 in. 

small radii. 
when running 


also well to 


of wind, but some still prefer the Daniels 
planer for this purpose, and recommend 
that it be included in any modern pattern 
shop equipment. It is certainly a very 
efficient machine in many ways, and 
especially for planing boards previous to 
passing them through the thickness 
planer. The cutters of a Daniels planer 
should run at a speed of from 10,000 to 
11,000 ft. per minute. 

A surface or thickness planer is indis- 
pensable and should have a width of from 
26 to 30 in. and be capable of handling 
stock from } in. to 8 in. in thickness. It 
should be equipped with power-driven 
upper and lower feed rollers. The speed 
is the same as that of the jointer or aad 
planer. 

A vertical boring machine will be found 
very useful and will produce good results 
when equipped with Forstner bits in the 
way of depressing or routing out surfaces. 
This machine should be capable of boring 
holes up to 2 in. in diameter and arranged 
with a variable speed having a range of 
from 600 to 1,200 revolutions per minute. 

One of the most recent additions to the 
machine equipment of a pattern shop is 
the sand-papering machine or universal 
sander. This consists of a disc covered 


with garnet sand-paper and a_ spindle 
upon which rolls of different diameters 


covered with the same material can be 
placed. The variety of work that can be 
produced upon a machine of this sort is 
surprising and no pattern shop equipment 
is complete without one. 

It is not necessary to dwell on the fact 
that trimmers are necessary. The only 
question is, ‘‘ How many?” There should 
be at least two large trimmers for general 
work, and one of medium size located con- 
veniently for use by the workmen occu- 
pying each pair of benches, 

Many pattern-makers prefer to make 
their own wooden dowel pins, and in thus 
case a dowel pin machine should be in- 
cluded with a capacity for making pins 
varying in diameter by } in. from } in. 
to 11 in. in diameter. There are several 
other tools necessary, such as an emery 
grinder for sharpening gouges, a grind 
stone, or water emery wheel, for other 
tools, ete., but these devices are so weil 
known that no description of them is 
necessary. 

Benches. 

The benches should be uniform in size, 
say, about 26 in. in width, 8 ft. in length, 
and 34 in. in height. The top of the 
bench should be supported by rigid cast- 
iron supports or legs. These supports 
should be made with a bracket extending 
upward at the back, to which is secured 
the material forming the back of the bench 


eS 
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and the tool rack which extends the en- 
tire length of the bench, This construc- 
tion is shown in the accompanying illus- 
tration. 

The working surface of the bench should 
be a 3-in. plank 16 in. wide, and the 
balance of the upper surface may be of 
1-in. stuff so that it will be lower than the 
working surface, thus allowing the front 
portion of the bench to be dressed off with 
a plane at any time. The legs or supports 
should be attached some distance from 
the ends of the bench, so as to prevent 
any sagging at the centre. 

The bench should be equipped with a 
quick-acting universal vice and provided 
with a good spacious drawer, also with 
a set of bench stops. If the benches are 
placed along the wall, ample space should 
be left between them to receive the work- 
men’s tool chests. 
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SECTION OF BENCH. 


Parallel with each bench should be 
placed a work-table and these should be 
of uniform height. A convenient size is 
24 in. in height, 8 ft. long, and 4 ft. 
wide. By having the tables all of the 
same height, several of them can be moved 
together to support a large pattern when 
the construction of such work becomes 
necessary. 

A large cast-iron surface plate should 
be provided for building and testing work. 
A convenient size is 4 ft. 3 in. by 10 ft. 
The outside edge should be surrounded by 
flanges 9 in. deep, and the central portion 
of the plate supported by heavy ribs. The 
upper surface and the outer face of the 
flanges should be planed true and the 
vertical surface squared with the hori- 
zontal. The plate should be set level, so 
that work may be adjusted upon it with 
a spirit level. Parallel lines should be 
cut across the face plate while it is being 
made. Some prefer to have these 12 in. 
apart, while others prefer to have them 
3 in. from each other. 

A very handy piece of pattern-shop 
equipment is a portable clamp rack, which 
is constructed to hold the various sizes of 
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wood parallel clamps and also the iron 
clamps. Two of these racks are shown 
in one of the accompanying illustrations, 
and it will be noticed that they are 
mounted on casters, so that they can be 
wheeled to any part of the shop. There 
is very little about a pattern shop that 
is more unsightly than a lot of pegs nailed 
to the wall for supporting clamps. It is 
also exceedingly inconvenient to have to 
hunt over all the pegs and under all the 
benches for clamps when a man has t 
glue up a job. A rack of this kind will 
soon pay for itself in the saving in time 
effected in glueing up stock, on account 
of the fact that the clamps are always at 
hand. 

For keeping track of the time spent on 
various jobs it is handy to use a regular 
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Rochester time clock. This is independent 
of the clock used for keeping track of 
the total time which a man works. The 
same clock may be used for ringing up 
both sets of cards, but the cards for keep- 
ing track of the wark should be of a 
different colour. They should be provided 
with columns for afternoon and forenoon, 
and also a column for overtime. When 
a man is given a job he is given a card 
and rings it up in the clock immediately. 
This card is then rung up at night and 
morning, or at such times as ordinary 
cards are, until the job is finished. If 
a man has several short jobs in a day the 
sum of the time of the job cards should 
correspond with the time on his regular 
time card. If it does not, it shows neglect 
on the part of some one, Either a new 
job was not ready for him when his pre- 
vious work was completed, or the work- 
man neglected to ring up the job card 
immediately upon receiving it. In figur- 
ing the cost of work these job cards will 
be found very useful. 
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BRITISH FOUNDRYMEN’S 
ASSOCIATION. 

Tur third annual convention of the 
British Foundrymen’s Association will be 
held in the Lecture Hall of the Miadles- 
brough High School, Albert Road, Mid- 
dlesbrough, on August 7, 8, and 9 next. 
On the opening day Mr. H. Pilkington 
will deliver his presidential address, after 
which a paper on ‘‘ Grading Pig-iron for 
the Foundry”’ will be read by Mr. P. 
Munnoch, of Middlesbrough. In the 
afternoon a visit will be made to the 
works of Bolckow, Vaughan & Company, 
Limited. On Wednesday, August 8, Mr. 
EK. Houghton will read a paper entitled, 
‘“Notes on the Chemistry of Cast-iron,”’ 
while others will be contributed by Mr. 
W. Roxburgh on ‘Shrinkage, from a 
Founder’s Point of View,’? and by Mr. 
T.: Swinden on ‘Some Methods of 
Measuring High Temperatures.’”’ After 
lunch there will be visits to the works 
of the Cargo Fleet Iron Company, 
Limited; and Richardson, Westgarth & 
Company, Limited. The concluding day 
will be occupied by excursions and visits 
to other works in the neighbourhood. 


Oo - 


TRADE TALK. 





Hurst, Netson & Company, Limitep, 
have removed their Glasgow office to 40, 
West Nile Street. 

Tur Lion Founpry Company, Limiren, 
have established a branch at 101. Han- 
over Street, Edinburgh. 

It is stated that a well-known engineer- 
ing firm will shortly re-open the Burnt 
Tree Works, near Tipten. 

Mr. G. M. Manse.y, ironfounder, has 
removed to Blackfriars Works, King 
Street, Salford, Manchester. 

W. Sisson & Company, LimiItED, en- 
gineers, have removed to new works in 
Elmbridge Road, Gloucester. 

Tue Leeps ENGINEERING AND Hypraviic 
Company, Limitep, have removed to OQak- 
lands Read, Rodley, near Leeds. 

Messrs. R. Hamitton & Son, en- 
gineers, have removed to the Thistle 
Truck Works, 110, John Street, Glasgow. 

Tue Forwarp Fovunpry, Kates Hill, 
Dudley, belonging to Mr. F. Burton, is 
being offered for sale by private treaty. 

Temrorary premises are being occupied 
bv Messrs. Ross, Chisholm & Ross, en- 
gineers, at 92, Hamilton Street, Govan, 


ArcuipaALp Batrp & Sons, Limitep, 
steel founders, Hamilton, are about to 
erect a malleable iron works at Brewster- 
ford. 

Me. J. T. Bet has started in business 
as a supplier of all engineering specialit:es 
at 22 and 24, East Street, Middles- 
brough. 

Messrs. ANbdERSON BrorTHeRs, en- 
gineers, 35, Stockwell Street, Glasgow, 
have established a branch at 470, Gallow- 
gate, Glasgow. 

THe Horton Works, Bradford, of 
Gilbert Little & Company, Limited, are 
now practically completed, and are par- 
tially in operation. 

Mr. H. E. Warxer, Welsh agent of 
Crossley Brothers, Limited, and Messrs. 
B. & S. Massey, has removed to 259, 
Bute Street, Cardiff. 

Kramos, Limitep, Locksbrook En- 
gineering Works, Bath, have established 
London offices at 169 and 170, Shore- 
ditch High Street, E.C. 

A ¥rreE broke out during the month at 
the Holm Foundry, Cathcart, Glasgow, 
of Messrs. G. & J. Weir, doing damage 
estimated at over £500. 

Tue engineering works of Messrs. 
George Heywood & Sons, in Church 
Street, Radcliffe, were partially 
destroyed by fire recently. 

Tue Putsometer ENGINEERING Com- 
PANY, Limitep, of Reading, have opened 
offices at 206, Corn Exchange Buildings, 
Cathedral Street, Manchester. 

D. Y. Stewart & Company, Limitep, 
of Glasgow, are supplying 4,000 tons of 
pipes required for a new water works 
system at Monterey, Mexico. 

Mr. G. P. Witson, hitherto connected 
with the Crosshouse Engineering Works 
of Messrs, Napier & Sons, has taken over 
the Northam Bridge Foundry. 

Messrs. E. Wicut and E. W. Jonss, 
engineers, High Street, Hornsey, N., 
trading under the styie of Wight & 
Jones, have dissolved partnership. 

Mr. H. W. Turner has associated him- 
self in business with Mr. H. M. Hobart, 
consulting engineer, Oswaldestre House, 
Norfolk Street, Strand, London, W.C. 

Tue Burrato Force Company have re- 
moved to more commodious offices at 
Caxton House, Westminster, and have 
also taken new stores in Manchester. 

Mr. W. H. Parcue.., a vice-president 
of the Institution of Electrical Engineers, 
has established himself in business in 
Westminster as a consulting engineer, 
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J. SuHaw & Sons, Limitrep, of Wolver- 
hampton, have acquired the edge-tool 
manufacturing business of Messrs. Onions 
& Company, Deritend Works, Birming- 
ham. 

Messrs. Hunter & Swan, 1, James 
Street, Bute Docks, Cardiff, have been 
appointed Welsh representatives of the 
Brush Electrical Engineering Company, 
Limited. 

A BRONZE statue of the late Lord Arm- 
strong, standing 9 ft 6 in. high, which 
has been erected by public subscription, 


was unveiled at Newcastle-on-Tyne on 
June 24 last. 
Mr. P. Lowcock, sole Scottish agent 


for L. Gardner & Sons, Limited, Barton 
Hall Engine Works, Patricroft, Man- 
chester, has removed to 106, West Regent 
Street, Glasgow. 


A piIssoLuTion of partnership is notified 


in connection with Messrs. E. Tetlow and 
H. Tetlow, engineers and boiler makers, 
Hollinwood, near Manchester, who traded 
as Tetlow Brothers. 

Mr. A. G. Encuotm, 30, 
Street, Birmingham, has acquired the 
engineers’ requisites department of R. 
W. Blackwell & Company, Limited, 59, 
City Road, London, E.C. 

THe Coventry OrpNance Works, 
Limited, (a branch of Cammell, Laird & 
Company), have decided upon the estab- 
lishment of ordnance and engineering 
works at Ottawa, in Canada, 

Frank Rippingille 


Church 


Tue works of the 
Stove Company, Limited, in Aston, 
Birmingham, have been acquired’ by 
Messrs, Davis & Mawson, of the Phoenix 
Works, Cardigan Street, Birmingham. 

Mr. J. A. Rupp has taken offices at 
68, Gordon Street, Glasgow, where he 
will represent Richardsons, Westgarth & 
Company, Limited, Browett Lindley & 
Company, Limited, and the Swiss firm of 
Sulzer Bros. 

Kitson & Company, Limitep, in 
tendering for the supply of six locomo- 
tives for the Madras Railway, undertook 
to commence the work in 16 weeks from 
the date of the order, and then to com- 
plete delivery within a month. 

Tue Acme Steet Founpry Company, of 
Shettleston, Glasgow, have lately been 
working on an order for the hawse pipes, 
etc., for the battleship “Lord Nelson,” 
at present being built by Messrs. 
Palmer’s Works at Jarrow-on-Tyne. 

Tue business of Messrs. A. & W. 
Dudgeon has been amalgamated with that 


of Mr. H. Gray, consulting engineer, and 
in future the two concerns will be carried 
on jointly at 63, Leadenhall Street, E.C., 
under the style of Dudgeon & Gray. 
Joun Assotr & Company, Limirep, 
Gateshead-on-Tyne, have appointed the 
following agents in the United King- 
dom :—EKast of Scotland, Messrs. Brown 
& Tawse, 49, Meadowside, Dundee; 
Liverpool, Messrs. W. E. Moulsdale & 
Company, Hamilton Buildings, 24, 
Chapel Street, Liverpool, and Mr. H. 
Bolton Smith, 11, New Quay, Liyerpool ; 
Leeds, Mr. W. N. Blakeley, 27, Shole- 
broke Terrace, Leeds; Manchester, 
Messrs. Stedman, Crowther & Company, 
i. Dickinson Street, Manchester ; 
Birmingham, Messrs. G. Winnall & Son 
200-202, Newhall Street, Birmingham; 
Norwich, Mr.’ M. C. Warren, St. 
George’s Plain, Norwich; Ipswich, Mr. J. 
W. Bond, 53, Burrell Road, Ipswich. 


——_o----— 
NEW COMPANIES, 


StereL Founpry, LiMirep. 
£20,000, in £1 shares.  Regis- 
20, Bucklersbury, E.C. 

Houtman Brotuers, Limitep.—Capital, 
£80,000, to acquire the engineering busi- 
ness carried on at Camborne, Cornwail, 
as Holman Brothers. 

Heetty & 


OAKLEY 
Capital, 
tered office : 


Peart, Limitep. 
£11,000, to acquire the business of 
malleable iron founders, carried on by 
Heeley & Peart, at 75-79, Vittoria Street, 
Birmingham. 


Capital, 


STANDARD E.NGINEERING Company, 
Limitrep.—-Capital, £2,000, in £1 shares, 
to acquire the business carried on at 


Hunslet, Leeds, as the Standard En- 
gineering Company. 

LONDON SHERARDISING CoMPANY, 
Limitep.—Capital, £20,000, in £1 shares, 


to acquire processes for depositing metals 
on metals, known as the Sherardising 
and analogous processes. 


D. Santont & Company, Limitep.— 
Capital, £10,000, to take over the en- 
gineeering business of D. Santoni & 
Company, Limited, of 15 and 17, Beau- 
champ Street, Brooke Street, E.C. 

Cowrer-Cotes Coprer Corporation, 
Limitep.—-Capital, £1,750, in 1s. shares, 
to acquire from Sherard Cowper-Coles & 
Company, Limited, an invention relating 
to the electro-deposition of metals, etc. 
Registered office: 82, Victoria Street, 
S.W 
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PERSONAL. 





Mr. Enocn James has been placed on 
the Commission of the Peace for Cardiff. 

Tue late Sir Charles Tennant, Bart., 
left estate of the gross value of 
£3,151 ,974. 

Mr. T. Hort has been elected a director 
of the Lancashire and Yorkshire Wagon 
Company, Limited. 

Me. J. J. Bryson has been appointed 
manager of the Penarth Shipbuilding 
and Repairing Company. 

Tue gross value of the estate of the 
late Mr. W. H. Richards, ironfounder, 
of Walsall, is £12,949 1s, 11d. 

Mr. D. W. Mclinnes, Union Iron 
Works, Southwark, S.E., has been made 
a J.P. for the county of London. 


Mr. E. Witson Taytor has been ap- 
pointed managing director of the Tre- 
degar Iron and Coal Company, Limited. 

Mr. G. Wutre has been elected joint- 
managing director of the Gilbert Little 
Company, Limited, Horton Works, Brad- 
ford. 

Mr. S. H. Morven, manager and secre- 
tary of the Consolidated Vacuum Brake 
and Engineering Company, Limited, has 
resigned. 

Mr. H. C. Lonespon, managing direc- 
tor of W. Summerscales & Sons, Limited, 
of Keighley, has been made a J.P. for 
the borough. 

Tue late Mr. H. J. T. Piercy, of Henry 
Piercy & Company, Limited, engineers, 
Birmingham, left estate of the value of 
£17,505 gross. 

Mr. R. S. MarsHart, engineer, of 
Bo'ness, and Mr. W. Law, brass founder, 
of Bo'ness, have been made J.P.’s for the 
county of Linlithgow. 


Mr. K. Brissy, of Messrs. Bibby 
Brothers & Company, Liverpool, has been 
admitted as a partner in the business of 
Messrs. Alex. Howden & Company, as 
also have Mr. F. J. Rover and Mr. R. 
Todd. 


Mr. C. W. C. Henperson has been 
elected chairman of the Consett Iron 
Company, Limited, and Mr. T. H. Bain- 
bridge vice-chairman. Mr. R. Philipson 
has been elected a director of the com- 
pany. 

Tue Council of the Institution of 
Mechanical Engineers have appointed 
their President, Mr. Edward P. Martin, 
as one of the representatives of that In- 
stitution upon the Main Committee of 
the Engineering Standards Committee. 

Mr. A. P. Hit, of Messrs. J. & P. 
Hill, engineers, Sheffield, has been ap- 
pointed Russian Vice-Consul in Sheffield. 

Mr. L. Crayton, chairman = and 
managing director of Clayton, Son & 
Company, Limited, Leeds, has been made 
a J.P. for that city. 

Mr. Artuur Horsrievp, chairman and 
managing director of the Horbury 
Junction Iron Company, and a director 
of Chas. Roberts & Company, Limited, 
wagon builders, Horbury Junction, has 
been placed on the Commission of the 
Peace for the West Riding of Yorkshire. 

Ture Ricur Hon. W. J. 


Prrrik, chair- 


man of Harland & Wolff’s great ship- 
building establishment in Belfast, has 
been created a peer, while Sir J. T. 
Brunner, Bart., M.P., chairman of 
Brunner, Mond & Company, Limited, 
and Sir James Kitson, Bart., M.P., 


chairman of the Monk Bridge Iron and 
Steel Company, Limited, have been made 
Privy Councillors. Mr. J. E. Johnson- 
Ferguson, a director of Bolckow, Vaughan 
& Company, Limited, Middlesbrough, has 
received a baronetcy. 





Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement 





Telegrams: ‘‘LOWOOD, DEEPCAR.” 





J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
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“GLYCO” METAL Go, Lro. 


MANCHESTER. 











WE GUARANTEE “GLYCO” 
AS A BEARING LINER 


EQUAL IN EFFICIENCY 
TO THE HIGHEST PRICED TIN ALLOYS 
AT LESS THAN HALF THEIR COST. 








PATENT GLYCO-EMBEDDED SKELETON BEARINGS. 


The Illustration shows a Crank-Shaft Bearing, consisting of Steel 
Shell with Bronze Skeleton embedded in “‘Glyco.” 





Strength, Efficiency, Low First Cost, and 50 per cent. Saving in 


Lubrication. 
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DEATHS. 


Mr. P. Muirueap, 
Grangemouth Iron 
Falkirk. 

Cart WILnhEIM 
Sweden, the 
producers. 

Mr. E. Luptow, a director of the All- 
days and Onions Pneumatic Engineering 
Company, Limited. 

Mr. W. Morrison, at one time 
manager of the Falkirk Iron Works Com- 
pany, at the age of 60 years. 

Mr. C. Porrarno. of  Buildhurst, 
Renishaw, for upwards of 35 years 
manager of the Renishaw Lron Works. 

Mr. C. C. Newron, 
treasurer of the Newton 
Works, Incorporated, of 
U.S.A. 

Mr. E. Grove, of Newport, at the age 
of 74 years, at one time secretary and 


chairman of the 
Company, Limited, 


Stockholm, 
expert on gas 


Biupt, of 
well-known 


president and 
Machine Tool 
Philadelphia, 


subsequently auditor of the Ebbw Vale 
Company. 

Mr. E. Arnrietp, who, with his 
brother, founded the now well-known 


En- 


frm of J. & E. Arnfield, Globe 
gineering Works, aged 71 years. 

Mr. A. D. Situ, who was formerly a 
member of Messrs. A. & W. Smith & 
Company, Eglinton Engine Works, Glas- 
gow, aged 57 years. 

Mr. C. Burrety, of the 
agricultural implement manufacturing 
firm of Burrell & Sons, Limited, of 
Thetford, Norfolk, aged 89 years. 


Mr. D. S. Jenkins, of Messrs. C. Jen- 


well-known 


kins & Company, brass and_ general 
founders, Tower Bridge Wharf, Ber- 


mondsey, London, 8.E., at the age of 59 
years. 


Mr. S. M. Smart, who was, during the 
greater part of his business career, closely 
identified with the firm of Messrs. S. & 
H. Morton & Company, shipbuilders and 
marine engineers, Leith, at 69 years of 
age. 

Mr. J. P. Lacy, who was chairman of 
the Patent Shaft and Axletree Company 
when it was acquired by the Metropolitan 
Amalgamated Railway Carriage and 
Wagon Company, Limited, being subse- 
quently elected a director of the latter 
company. 





we 
'\ 


wagons. 


YOUNDAy 


As supplied to the 
British 
Admiralty Dockyards. 


“‘Y 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated *A.A.A.” Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 


From PECKETT & SONS, Bristol. 


Bristol, October 25th, 1904. 


We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 





From MOUNTFORT PHILLIPS & Co., Liantrissant. 


Liantri sant, October 25th, 1904. 


In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 








Elders Navigation Collieries,.». Cardiff. 
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Reducing Piping in Steel Ingots. 


ro 4 
x 7 


pee * 
ors de: 
i 



































STEEL BLOCK SHOWING TIN OF “‘ANTI-PIPING *' COM- APPEARANCE OF BLOC 
PIPING. POUND IN POSITION. AFTER TREATMENT. 











For Particulars apply to 


Kee FMW Kurp., 


27, Martin’s Lane, Cannon Street, 














Suensons: “Seinen Renton.” LONDON, E.C. 
MACHINES For all Purposes. WHEELS. 
Complete Emery 

with Emery on 
or 
Corundum 
Corundum retinal 
Wheelsfrom  —“¥ ci io it 
£2 - to : 
upwards. e@iTCHELes — 50 in. x12 in. 
Special iyi 
Machines Enquiries 
Designed. solicited. 


MITCHELL’S EMERY WHEEL @o., 


Mill Street, Bradford, MANCHESTER. 


Also at LONDON, GLASGOW, and BELFAST. LISTS FREE. 
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PRICES OF METALS. CasrTincs. 


The following table shows the approxi- In the Cleveland district the following 
mate latest prices and position of stocks of are the nominal rates current for cast- 








metals during the past two years :— ings :-— 
gs: 
; £s. d. £s. d. 
METALS. 1905-6, | 1904-5. Columns (plain) .. 615 0 to 7 5 v 
Pipes, 1} to 25 in. 526 to 5 7 6 
‘oe én 3 to 4 in.... 415 0 to 4 17 6 
Iron—Scotch pig » (9 to 8in. 412 € to 415 0 
SS ee a | ee ” = to . — ; 5 : to : . . 
— Middlesbro’ war- | cK 18 to 24 in. 3 15 0 4 3 7 6 
Seg ee! ag 1 = 6 a , 
—W.C. Minos Besse- oor plates (open ( a 
S*~eiaecogeialeeniy —~“) TEEN | .. 57/0 Sand) ” ree we Fee 
—freck Scotch, 
July 2 SEED Ivco.-0, coccajione MGA OE>xocensensoxeg: Ege 
Copper—c hili bars, ee a 
ae £82 5/0)...... .....£67 17/6 
———— Europe & 
afloa ee , EE 
Tin English ‘ingots Scrap. 
ton |......... £172 15,0) ... ... 2147 5/0 
—Straits — 2 - £170 15/0)......... £151 5/0 ions ; subi i 
— Stock, Ldn. Hind The quotations for scrap, subject to mar 
oom afit ~~ oe oveee coe AB 000 .. + 13,276 ket fluctuations, are as follows: — Heavy 
ead—Engli ig . " 
ae) le £14109 Wrought (mixed), £2 13s. 6d.; light wrought, 
Spetter—Crd. —_ ee er eee £1 6s.; heavy cast, £2 6s.; all per ton 
Quicksiiver- ‘aslb.) oad f.o.b., London. Copper (clean), £75; brass 
bottle |...........£7 5/0 wnt TS -— 
Antimony —Regu- (clean), £53; lead (usual draft), £15 10s.; 
a £110 0/0)...... . £60 00 tea lead, £13 ‘15a. : zine, £22 15s. ; all per ton 
Pe a *Settlement price. ~ delivered merchant's yard. 








SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 


ROUND GANISTER 


Wet or Dry. 


Silco Cupola Bricks, 90 °/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Established 1863. 


Jas. Durrans & Sons, 


lea aa 
Y Sa To 


eT ll 


| UVR NA 


I 











mS 


SEIT Tif 





PHEENIX WORKS, PENISTONE, git, 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


Composition Black Lead, . 

Plumbago, Core Gum, White Dust, and Coal Dust. 

Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 

Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &e. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 


.- rs ot . 


























These Machines are invaluable for a Foundry, doing a larger amount of wor. 

in a much shorter time than can be done by hand,2without skilled labour. 
“Dear Sirs,_-We have been using your best Blacking for a large number of 
on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
“Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING ©9., LD,” 


k of a superior quality, 


years, and always use it 
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The most successful Foundry Specialities are 


THE PIFTIN © 
SPECIALITIES. 


The Piftin Specialities are in universal favour with Founders 
both large and small, and are in constant use throughout the World. 





The reason of their great and continued success is that each 
Speciality handled by us is proved to be a practical success before 
it is placed on the market. 


It costs us a lot of money, time, and trouble to ensure this, but 
then it enables us to fully satisfy our buyers, and we thereby gain 
what we aim at—The repeat orders of our numerous clientele, both 
at Home and Abroad. 

lf, therefore, you are wanting anything for your Foundry, you 
should get the best of its kind, which is the PJF TIN. 


—ese er ae 


The Piftin High Pressure Blower 


Over 80 have been supplied to 
H.M, Government, 


The Piftin Sand Renovating System 





Saves 80% of the yearly sand Bill. 


| The Piftin Sand Mixing Machine 
( 
( 
( 





The most efficient machine on 


The Piftin Portable Mould Drier 








market. 
In use throughout the World, seus ° 
including the principal British The Piftin Sand Blast Machinery 
and Continental Foundries. ) Adapted for all purposes. 


Up-to-date in everyrespect. The most efficient, most simple, and most easily worked 
of any apparatus on the market. Saves the entire cost in the first few months. 





For further particulars apply to 


PIFTIN LIMITED, 


143, 145 & 147, ROSEBERY AVENUE, 
PLEASE NOTE NEW ADDRESS. LONDON, E.C. 
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SITUATIONS VACANT & WANTED 





{V7 ANTED, either Manager or Foreman 
Pattern Maker for one of the Colonies, 
one capable of reorganizing and equipping 
Stove Works in all its branches, in latest 
scientific methods.—Apply by letter JOHN 
WRIGHT, c/o MCDONALD SCALES & Co., 4, 
Chapel Street, Cripplegate, London. 
rT~O IRON AND BRASS FOUNDERS.— 
| A Foundry Manager thoroughly prac- 
tical in loam, dry sand, green sand, and 
machine moulding, also in the mixture of 
metals, and the latest Cupola practice, and 
having a good London connection, will shortly 
be disengaged, requires similar position within 
30 miles or near London preferred.—Box 575, 
Otfices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 


FOR SALE AND WANTED. 


For SALE, ‘“ Root’s” Patent Foundry 
Blowers, Xe. 
No.2 size by ‘‘ Thwaites ” 











8 in. outlet £22. 


a * Allday’s” 7 % £20 
No.1A ,, 99 ) <a £20. 
No.3 , ‘ Wilkinson” 6in. ,, £17. 
Two 7 ft. by 4 ft. Vertical Boilers, 


as new, each... ws aaa oss S04, 
For full details address J. Light, Wolver- 
hampton. 


7 OR SALE—One Foundry Cupola, 
4ft. Oin. diameter, 18ft. Oin. high ; in 
capital condition. One Foundry Cupola, 
5ft. 6in. diameter, 32ft. Oin, high ; complete, 
with Air Belt, Stand Pipe, Valve, Elbow and 
Foundation Plate; a first-class Cupola. 
Overhead Hand-power Hand Travelling 
Crane, span about 21ft. 9in., to lift 8 tons, 
fitted with brake, to work by chains from 
below, by Spencer & Co., Hollingwood; a 
modern Crane insplendid condition.—Address 
Box 570, Offices of THE FOUNDRY TRADE 
JOURNAL, 165, Strand, W.C. 
OR SALE, Sand and Loam Mill, 4 ft. pan. 
Perfect, cheap. Several shaking barrels 
cheap.—LAURIE & Co., 7, Union Passage, 
Birmingham. 








STIGNIC PAINT. 


NEWEST AND BEST WASH FOR 
STEEL FOUNDERS 


PLASTIC CUPOLA GANISTER. 


Finest MATERIAL FOR LINING CUPOLAS 
AND FURNACES AND SETTING FIRE-CLAY 
BRICKs. 


S= STEEL MOULDERS' COMPO. 
STEPHENS & CO., Kidwelly. 








FOUNDRY EQUIPMENT, 


PATENT CORE MAKING MACHINES 


No linseed oil or flour required. 


NEW PORTABLE MOULD DRIERS 


Moulds dried on the spot in an hour 
to one hour and a half. 


J.W.&C.J. PHILLIPS, 


23, COLLECE HILL, London, E.C, 














“VERY IRONFOUNDRY should use 
Hall’s_ Improved Centrifugal Sand 


Grinder and Mixer, which utilise the waste 
sand from the Foundry, and makes it in the 
best possible condition for Moulding High 
Class Castings. Capacity 4 tons per hour, 
Price and Particulars, apply to J. S. HALL & 
Co., Ltp., Midland Ironworks, Newark on- 
Trent. 
ANTED a complete set, in good con- 
dition, of this Journal from January 
to July, 1906.—Offers to J. E. STACEY JONES, 
Analyst and Metallurgist, Masonic Buildings, 
Coventry. 
, QVUNDRY COKE,—Highest quality Dur- 
ham and other descriptions.—Apply to 
JOHN GOTHARD & Sons, Chesterfield. 





NTHRACITE.—Specially prepared Fuel 

for every kind of Suction and Pressure 

Gas Plant.— Apply to JoHN GOTHARD & Sons, 
Chesterfield. 


COLD BLAST Pic-IRON. 





BRAND 


Kel -1.¥44-1-Telel¢ 





M. & W. GRAZEBROOK, 
DUDLEY. 











JAMES DOUCALL & SONS, LTD. 


BONNYBRIDGE, N.B, 


Foundry Specialists. 


GANISTER, FIREBRICKS, 


GANISTER BRICKS, FIRECLAY, 
Of the Highest Qualities. 





If you are troubled with Defective 
Fire-Resisting Materials write for Prices. 


SHIPPING PORTS: 
Glasgow, Bo’ness, Grangemouth and Leith. 
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AIR COMPRESSORS 


DRIVEN BY STEAM, BELT, OR ELECTRICITY. 


HORIZONTAL & VERTICAL. 


Single Stage & Compound 
Types. 







High efficiency, Silent work- 
ing, and 12 months 
guarantee. 





SAND BLAST APPARA- > (' — 
TUS for cleaning large * ,' 
and small Castings, 
either steel, iron or gun 


metal. 





Tilghman’s Patent Sand Blast Company, Ltd., 
BROADHEATH, near MANCHESTER. 











A REVOLUTION iN 


Pipe Foundry Pract Practice 


For} 
Pipe Cores, 
18 ft. long and 
2 in. to 20 in. 


diameter. 


W. Jones’s Patent 


CORE FORMING MACHINE 


JONES & ATTWOOD, 
STOURBRIDGE, ENGLAND. 














A 
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FIRST CLASS PATTERN PLATES 


are now being made by moulders in foundries, with 


WHITE’S PATTERN PLATE APPARATUS 


without the aid of any expensive machine tools. 
No method of making repetition work in foundries is complete -wit hout 
a simple ready system of making pattern plates as required for either hand or machine 
moulding. 
White’s syst«m completely meets these requirements. Write for illustrated 
pamphlet, to 


EDW. WHITE, Windsor Works, Redditch. 
ON ADMIRALTY LIST. London Office: W. Littleton, 9, Fenchurch Street, E.C. 








Telegrams: TUYERE, MANCHESTER, ON ADMIRALTY LIST. Telephone : 70, OPENSHAW, 


FOUNDRY CUPOLAS, 


ALL TYPES. 


CHARGING PLATFORMS, HOISTS, &c. 


T. DAVIES & SON, mancuester. 











£100 


WILL BUY 
A COMPLETE 


COMPRESSED AIR > 


INSTALLATION, 
INCLUDING 
“Boreas” Air Compressor, Receiver, Chipping Hammers, 
Hoists, Sand Blast Apparatus or other Appliances. 


ALL OF THE BEST KIND, 


Every works should possess one, as it will pay for 
itself in a very short time, 




















FURTHER PARTICULARS FROM 


LAGY-HULBERT 60, cal 


Ltd., 
PNEUMATIC ENGINEERS 


91, Victoria St., London, S.W. ~ “7m 


—— AND BOREAS WORKS, BEDDINGTON. ——— 
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WHAT IS 


Ss MS? 


SWIFT METALLIC STOPPING 


THE NEW FOUNDRY CEMENT. 


IT is used for filling up blow holes and sand holes in Cast Iron or Steel Castings. 
IT is supplied in powder form and mixed for use with a little water to a stiff paste. 
IT dries on a casting in 1 hour, and can be filed up bright in from 6 to 12 hours. 
IT is specially useful to all Engineers, Machinists, Foundrymen, Xc. 
IT is of British Manufacture. 
A Small Sample sent Post Free on receipt of your address, or a trial 1 Ib. Tin Post Free on 
receipt of P.O. or Stamps for ts. 6d. 
THE SILENT MACHINE AND ENGINEERING CO., ALBION WORKS, SHEFFIELD. 











On Admiralty, War Office, and India Office Lists. 





To BATH Makers. 


TRY OUR ee 

CARLTON SPECIAL 
SLACKING SPECIAL BATH BLACKING, — 
diiice exenes Which is now being used by most of the lead- HEAVY 


BATHS,etc 


ENCINEERING 


ing makers in England and Scotland. Sample CASTINGS. 


for trial sent free of charge, carriage paid. 


THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 











- - THE - - 


PHOSPHOR BRONZE 60., 


87, SUMMER STREET, ‘T° TENT UNBREAK, 
SOUTHWARK, LONDON, S.E. | pA sTEEL LADLE S Ble ; 


Cog Wheel Brand ine ail 
Phosphor Bronze Alloys. MI 4 
Phosphor Tin (5%). nhl 
Phosphor Copper (10% & 15%). oa by a paaeiel meen: 


tured by a pitentel process, 
evch from a single steel plite 





without weld or rivet. They are 











extremely light, being at the 


: « same time the strongest and 

oF bey most durable in the market. 

sulles to contain 56 Ib. of metal 

only weigh about 7 Ib. each. 


7 
They are made of all capacities 
from 30 Ib. to 60 ewt., with or 


without lips; also mounted or 


For High Temperatures. unmounted. They are also suit- 
; able for chemical and metallur- 
Also Special Grades for H gical processes. List of sections 


CUPOLA LININGS STEEL FURNACES, ee 
BRASS FURNACES. 





CRUCIBLE CLAYS. 


E. J. & J. PEARSON, 


STOURBRIDGE LTD. Can also be made in Aluminium. 
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NEW MOULDING 
MACHINE. 


PICKLES’ PATENT. 


ASK FOR LIST AND FULL “PARTICULARS. 


COMPLETE FOUNDRY EQUIPMENT. 


JAMES EVANS & CO., 
Britannia —— MANCHESTER. 


“La DLES, MANCHES a 
* BLACKINGS, GLAS&¢ 


, MANCHESTER. 


TELEGRAMS: BRIDGETON, GLASGOW. 


TELEPHONE : oan 





